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The Hollow 
Hexagon Turret Lathe. 








Principal Features. 


Range of work 2% inches in diameter, 24 inches long. Automatic 
Chuck and Roller Feed ; Head cast solid with Bed ; large Hexagon Turret 
with Independent Stop for each tool; complete Set of Tools furnished 


with the machine. 


Warner & Swasey, Cleveland, Ohio, U. S. A. 


Our Agents in England and on the Continent are : 


Messrs. Chas. Churchill & Co., London and Birmingham. Messrs. Schuchardt & Schiitte, Berlin, Vienna, Brussels, Cologne and Stockholm. Mr. Adolphe Janssens, Paris. 
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If You Have 
Made Your Pile 


and your only purpose in doing business is to keep 
some old and faithful workmen employed, you 
don’t need this Gas Oven Furnace—the old coal 
furnace is good enough. But if you’re doing busi- 
ness for the profit that’s in it, you can’t get this 
Furnace any too quick. 

This particular pattern is made for annealing 
and hardening ; is designed to heat a square or 
oblong space of any desired dimensions, evenly, to 
any degree, from a cherry red to a white heat, and 





Grinding and Polishing 
Machinery. 


Grinding Heads for 8, 10, 12, 14, 16 and 18 inch 
wheels. Four-Wheel Grinding Heads for 10 and 
12 inch wheels. Polishing Heads for 8, 10, 12, 
14 and 16 inch wheels, Cupola Polishing Frames. 
Belt-Strapping Attachments. Water and Sur- 
face Grinding Attachments. 

For sale by leading Machinery and Supply 





Dealers throughout the country. 

















BUILDERS IRON FOUNDRY, to maintain any required temperature, steadily, for any desired length of time. 
FOUNDERS AND MACHINISTS, It does just what it was designed to do. 
CODDING, WESTMINSTER AND It is used for heating cutters, dies, reamers, shears, blades, saws, etc., and for 
booGE STs., annealing all kinds of metal work. Made in twenty sizes and in the same good way 
PROVIDENCE, R. I. that all this company’s furnaces are made. 
4 Catalog of Grinding and Polishing Machinery, 
f Countershafts and Wood Wheels mailed upon = good, big catalog full of and particulars ’ 
C application. awaiting your call, to-day ! > -@- & -8.-s 
Re ’ 
jews Am Gas F Co make 
erican Vas Fr urnace » | Aad ve 
4 ts. 
A Practically 23 Joha Street, New York. Fuel Gas Pla 
Chas. Churchill & Co., London. Hermann Glaenzer & Co., Paris. Schuchardt & Schutte, Berlin and Vienna. 





Perfect Planer 


is the Planer that Whitney 
makes. This Planer—the P-4 
Planer—is built to turn out the 
highest grade of wood work 
that it’s possible to make, and to 
do it rapidly. One of its pecu- 
liarities is that it will plane 
stuff less than three inches long 


“ If ignorance is bliss 
tis folly to be wise.” 


This is well enough until the time of awak- 
..jening. But when a man realizes that owing to 
his own carelessness or the guidance of ignorant 
friends or interested parties, he has made a bad 
investment, he blames himself and regrets the 






: pie — money lost. Disinterested persons say that Hyatt 
without clipping the ends. We - Flexible Roller Bearings pay for themselves every 
don’t know another planer that year. 


will do that, and we know all Send for the Hyatt book, bearing on bearings. 


: » 
he ged aes. Hyatt Roller Bearing Co., HARRISON: 


pnodeadaen somes 133 Liberty Street, New York. 


BAXTER D. WHITNEY, aa 
THE CUMBERLAND 1RON AND STEEL SHAFTING CO 


WINCHENDON, MASS. : ieee ene a wae aa Ae dala 


HYDRAULIC PRESSES 














AND HYDRAULIC MACHINERY The Cumberland Iron & Steel Shafting Co., 
: Turned, Ground and Highly Polished Iron and Steei Shafting, Cold Rolled, Cold 
BUILT BY THE Drawn and Compressed Round, Square, Fiat and Hexagon Steel. 
BRANDYWINE MACHINE WORKS CUMBERLAND, MARYLAND, U. S. A. 
. Alres en acier tournes et aleses. Gedrechselte und polierte StahIschaften. Cilindros de acero tornados y alisados, 
WILMINGTON, DEL. Demander le prix-courant. Preisliste auf verlangen frei. Se facilita lista de precios. r 





MACHINE TOOLS 


...OF ALL KINDS... 


U. Baird Machinery Co. 


523-525 Water St, 124-126 First Ave., 
PITTSBURGH, PA. 
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IMPROVED INDEPENDENT CHUCK .... 


a line of IMPROVED, INDEPENDENT Ravenel es 


JAW CHUCKS that we have lately added to our large list of Valverel and 
bination Chucks. We make this style of Chuck in Y-TW 
varying in size by two inches from FOUR to FORTY-TWO inches in diameter. 


SEND FOR ILLUSTRATED PRICE LIST. 


THE E. HORTON & SON COMPANY, 


WINDSOR LOCKS, CONN., U.S.A. 
Or CHAS. CHURCHILL & CO., London and Birmingham, England. 


This cut 





oO SIZES, 


, Conn 
Send for “ Catalog A,” Full Line of 
Machine Tools. 
Agents: Chas. Churchill & Co., Ltd., 
London, England. 
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ae 99 
Cushman” Chucks. 
Ghocke four pa he! Dall Ch Centering 
Chucks, Face Plate Jaws and 
jal service. Send for new wee 


The Cushman Chuck Co. 
Hartford, Conn., U.S.A. 


Skinner Chucks. 


Independent and Universal 
Chucks, Combinai the 
Chucks with patent reversible 
jaws, Drill Chucks, Planer Chucks 
and Face Plate Jaws. 


Skinner Chuck Co., 
New Britain, Conn. 
94 Reade St., New York City- 


SEND FOR CATALOG. 


Automatic Machines 
for making Wood Screws 


Asa S. Cook Co., 
Hartford, Conn., U. S. A. 














oO oO 
SCREW CUTTING 
DIE HEADS. 

Self-Opening and Adjustable. 


The only mechanically 
correct automatic Die 
Head on the market. All 
leverage entirely over- 
come. Makes a full and 
perfect thread in one cut, 
and besides it can be ac- 
curately adjusted. Saves 
50 per cent. in time and 
wear over solid dies. 
Made for cutting from 
No. 17 wire gauge to 6 in. 
diameter, and arranged for any poi of thread. Adopted 
by all principal manufacturers of oaee and bicycle 
—. throughout the count HY? 

te us for particulars a prices. 


GEOMETRIC DRILL CO., Westville, Conn. 


FOR SALE BY 
HILL, CLARKE & CO., Boston, Mass., and Chicago, III. 
THE GARVIN MACHINE Co., New York City. 
]. W. CREGAR, The Bourse, Philadelphia, Pa. 
R. HOFFELD & Co., Buffalo, N. Y. 
THE SYRACUSE SUPPLY CO., Syracuse, N. Y. 
THE STRONG, CARLISLE & HAMMOND Co., Cleve- 


land, Ohio. 
IN EUROPE BY 
CHAS. CHURCHILL & Co., London and Birmingham. 
HERMANN GLAENZER & CoO., Paris, France. 
Dg Fries & Co., Berlin and Dusseldorf, Germany, and 
Vienna, Austria. 
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Sweetland Chucks 





























Of all Descriptions. _Combi- 
nation and Universal, with 
Patent Reversible Jaws. In- 
dependent Chucks, Geared 
") Scro Chucks, Face Plate 
2 -egeaead Tools. Send 
te atalog. 
she Megpeen, a Pettis Mfg. Co 
ny 
IF YOU PAY LESS 
for a drill chuck than the “Reid” 
costs, you'll get less every time. 
There’s no use in paying more, be- 
cause you can’t get better... .. 
R.-H. BROWN & CO.., “a 





“99” MODEL. 


Write for ‘99 Catalog. 


Errington 


Drives Ta 
automa 


eee Auto- Reverse 


WITHOUT STOPPIN 
OR i A DRL ES 


mimetic: Lapping Chuck 


Fits Socket of ANY Dnt Press. 

No. o taps 1-16 to % No. 3 (pipe) taps \ 

No.1 taps % to %& to 1. 

No. 2 taps 3-16 to 1. No. 4 taps % to 1% 
No. 5 taps % to 1% 


Errington 


T - 
ted Frtiog « Auto-Reverse 


Adjusted whil 

Spindie is Rotating. DFill Press Turret 

Drills hole, fers it and then sets stud in, all without reversing Drill Press, or moving work. 
AKES DRILL PRESS A VERTICAL TURRET MACHINE. 


F. A. ERRINGTON. 39 and 41 Cortlandt St., New York, U.S.A. 


England: Charles Churchill & Co., London and Birmingham. Germany: Schuchardt & Schutte, Berlin. Austria: Schuchardt & 
Schutte, Vienna. Belgium: Schuchardt & Schutte, russels. France: Adiphe. Janssens and Fenwick Freres & Cie., Paris. 








WINKLEY’S PATENT 
DUST- PROOF OIL HOLE COVERS 


2¢ 
A SUBSTITUTE — L.008E PLUGS. 
OVER ONE MILLION IN USE. 
by many x leading 


Our Shops are large. 
Our equipment and methods are modern. 


20 Years’ Experience on Knitting Machinery. 


Woumipe of Manufacturing Light Ma- 
chinery for ners or Patentees under nder contract. 
Will be glad to correspond with interested parties. 


Trump Bros. Machine Co., }viimingter. 
Bevel Gears 2% 


Cut Theoretically Correct, 
Special facilities for cutting Worm 
and spiral wheels. 

Hugo Bilgram, 
Machinist, 
440 N, 12th St., Philadelphia, Pa. 


P. D. WINKLEY, 534 Prends St., 
MADISON, 

London: Chas. Churchill % o., BS om 

Leonard St. Berlin: Schuchardt & Schutte, 

59-61 Spandauer-strasse. 








Pulleys, Ring Oiling Hangers. 
Pulley Moulding Machines, 
Pulley Lathes. 

T. B. WOOD'S SONS, 


Chambersburg, Pa. 


atm) | TING 


MACHINES, ins ces" 
HURLBUT ROGERS MACHINE CO. 
SO. SUDBURY, MASS. 


English Agents 
Chas. Churchill & Co., Ltd 
London and I ee. 













127 FULTON STREET 
Branches: 111 Madison St., Chicago. 
708 Locust St., St. Louis. 










Drawing Materials and 
Surveying Instruments. 
We make and carry the most complete and best assorted stock 
in America. Our goods are recognized as the standard of quality. 
They all bear our trade mark and are warranted by us. Our 
prices are reasonable. Our lavishly illustrated —- minutely 
and correctly describes our goods. It contains much valuable 
information, and is sent gratis on application. 


ee eet ee eet ee ee ee en ee ee ee ee ee ee eee 


The Drill That Never Slips 


Is the one that every machinist needs. 
ee THE *e . 


German Agents 
Schuchardt & Schutte, 
Berlin and Vienna. 








Holds the Drill, 
SEND FOR BOOKLET. 


PRATT CHUCK CO. 


Frankfort, N.Y., U.S.A. 
_ BEARER ARR ARR ARR ARR ARR ARR: EPS RRS RRS RRS RRA RRA RE am 


and the only one that does. 


MAAR ain 


was 
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Gimery and Corundum Ginn Grinang Emery Connon 


Hampden Corundum Wheel Co., 
Brightwood, Mass. 


Write for 
Circular C. 








< 
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The Reproduction of Liquid Air. 


We find considerable satisfaction in re- 
producing, as we do in another column, 
the words of Mr. Tripler—off-hand though 
they were—at the meeting of junior mem- 
bers of the American Society of Me- 
chanical Engineers, the other evening. 
They give us a tolerably accurate idea of 
what Mr. Tripler has to say, and of how 
he says it. We have all been more or_less 
frightened of late by the apparently 
authentic and authoritative announcements 
which have been disseminated as to the re- 
productive properties of liquid air, and it 
has seemed to some of us that there were 
many things which we would have to un- 
learn, and that there were other things, 
hitherto opposed to all experience and 
common sense, which we would have to 
accept. 

Mr. Tripler has very carelessly upset 
all this. He not only shows us what he 
has to say, but he shows us at the same 
time how little he has to say. The pro- 
duction of liquid air is a very simple 
thing, Mr. Tripler tells us. It is merely 
a matter of temperature. So the produc- 
tion of power from falling water is merely 
a matter of altitude. What incalculable 
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power would be in the waters of the ocean 
if we could find some lower level into 
which they could be continually induced 
to flow. Three gallons of liquid air may 
of course be made to produce a certain 
effect either in power or in refrigeration, 
just as three pounds of steam may be 
made to produce a certain effect in power 
or in heating, but neither with the one 
nor with the other can this effect be re- 
peated ; the liquid air becomes atmospheric 
air, and the steam becomes water, and 
before either can again do the same work 
it must be reconverted by the expenditure 
of fuel or force. The same is true of the 
ammonia gas in the ice machine, to which 
Mr. Tripler refers; it repeatedly gives out 
and absorbs again a certain amount of 
heat, but it can only do it once for one 
compression and expansion. The force 
continually applied to the compressor is 
the essential factor. The ammonia does 
not reliquefy itself, nor can the liquid air 
do so; still less can it reliquefy another 
and a larger volume than itself. 

It is unfortunate for Mr. Tripler, and 
much to be regretted, that he should be 
making these absurd His 
work in producing liquid air in large quan- 
tities and by simple apparatus is an im- 
portant achievement, for which he is en- 
titled to the highest consideration, and for 
which also he should receive sufficient 
pecuniary reward; but it becomes more 
and more evident continually that Mr. 
Tripler does not know as yet much more 
than the rest of us how to use the liquid 
air in practical and profitable ways. While 
of great value in the laboratory of the in- 
vestigator, and’ also promising to be of 
help to the surgeon and in some other 
minor ways, it, does not yet touch the 
everyday work of the world in a helping 
or a transforming way, and so there is as 
yet little money in it. 


statements. 





Concerning our Tariff on Machinery 


Several times we have called attention 
to the facts that machinery builders who 
can build and ship their products to 
Europe and there sell them in the face of 
European competition, need no tariff to 
protect them at home; that since the im- 
portation of machinery is a negligible 
quantity it can produce no revenue, and 
that in fact about the only effect of the 
maintenance of our tariff of 35 per cent. 
on machine tools is to strengthen the 
hands of those German and other 
European tool builders, bicycle manufac- 
turers and others who are making 
strenuous efforts to have their protective 
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tariff increased for the special purpose of 
making it more difficult if not impossible 
for American builders to compete with 
them. 

For calling attention to these plain facts 
we have been abused by some people who 
never, if they can help it, accept a new idea 
or view a question from a new standpoint; 
but on the other hand we have the satis- 
faction of knowing that our position has 
been very cordially endorsed by very many 
machine tool builders of all political com- 
plexions, especially by those who have been 
abroad and studied the situation there. 

Action has recently been taken by the 
Gisholt Machine Company, of Madison, 
Wis., which we consider very significant 
in this connection. This company, by its 
president, Mr. J. A. Johnson, has issued a 
circular letter to the machinery manufac- 
turers of the country setting forth the 
facts of the case as we have stated them, 
and closing as follows: 

“One of the proprietors of this com- 
pany has been traveling in Europe in the 
interest of our business for the last two 
years, and as he speaks some of the con- 
tinental languages, gets pretty weil ac- 
quainted with European sentiment. The 
manufacturers there would be satisfied if 
we would impose duties equal to those 
they impose. The writer of this letter 
has been and is a protectionist, when pro- 
tection is promote our in- 
terests. But protection, certainly in the 
machine line, has done its work. We feel 
that we neither need nor want the protec- 
tive tariff any longer, and we know there 
are leading members of Congress who 
have been protectionists, who feel the same 
way, and are ready to vote as they feel, if 
that is what our people demand. 

“Would it not therefore be wise for 
manufacturers of machinery to petition 
Congress to abolish protective duties on 
our line of products? ' 

“We should be very much pleased to 
get your views on the subject, and if you 
favor it, we will send you a petition for 
signature, and would suggest that you also 
write to members of Congress so that 
action may be taken at the December ses- 
sion. But members of the next Congress 
ought to be made acquainted with the 
views of manufacturers at an early date, 
so that they can have ample time to con- 
sider the matter, and be prepared to act 
when Congress next December. 
Awaiting your early reply, we are yours 


necessary to 


meets 


truly.” 
This letter ought to receive a general 
response, and in replying to it we hope 
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manufacturers will throw aside ll 
prejudice and simply look at their own 
interests and the interest of the machinery 
business generally. The fact that the letter 
referred to is written by an avowed Pro- 
tectionist and a man of unexceptionable 
standing and reputation ought to disarm 
suspicion and lead to the question being 
considered solely upon its merits. We 
hope it will be so considered, and if it is 
we are sure the decision will be right. 
The point to be remembered is that our 
tariff on machine tools (and most if not 
all other lines of machinery as well) is 
noi merely a dead letter and of no effect, 
but that it_is having a decided effect in 
helping those manufacturers and others 
abroad who would, if they could, shut out 
American machinery from their markets; 
and so long as it is of no possible use to 
us, why should we maintain it to be used 
as a club by our competitors? 





Enforcing Rules. 

A correspondent in another column calls 
attention to an important point in con- 
nection with the legal responsibilities of 
shop proprietors, and one which is per- 
haps more frequently ignored or lost sight 
of than any other. The making of rules 
and regulations and the posting of them 
in conspicuous places is one of the com- 
monest of devices by which proprietors 
seem to hope to avoid responsibility, espe- 
cially lecul responsibility. How many times 
we see “Rules” posted on _ elevators, 
around circular saws, and in other places 
of notorious danger which no one in the 
establishment respects. Our correspon- 
dent calls attention to the futility, from 
the legal point of view, of merely making 
and publishing “rules.” The making of 
rules and the posting of them, however 
conspicuously, does not in the least relieve 
any proprietor of any responsibility. Rules 
must be enforced, or it is better and more 
profitable for the maker not to make them. 
A rule not enforced, or not followed by 
some presumably effective penalty, when 
there is clear evidence of its violation, and 
when, also, there is evidence that the viola- 
tion is known to those who are respon- 
sible for its enforcement, constitutes a 
permission instead of a prohibition, with 
the consequences of such permission. 
While this is law it is also common-sense. 
If a rule does not mean what it says in 
the shop it.does not mean any more in 
court. It cannot be inert in the one place 
and active in defense of the proprietor in 
the other. 

There is much more to this than is seen 
in the legal aspect of the case. The secret 
of all authority, and of the sure securing 
of conditions and performance every- 
where, is embodied in it. Rules, formal 
or implied, are necessary, and there must 
be behind them the authority to enforce 
them, and there must be also the actual 
enforcement. The sustenance and unfail- 
ing application of the rule are as essential 
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as its enactment. And this is not only true 
of what we habitually think of as actual 
rules, the things which have to do with 
the safety of life and limb and general 
health, the precautions against fire and 
theft and wanton damage and destruction 
and careless waste. It applies also to all 
the conditions upon which the successful 
operation of establishments and the profit- 
able production of its output depends. The 
statement of the conditions may be ad- 
mirably correct, but that is pure theory; 
the success comes only with the complete 
securing of the conditions. 





Trade Combinations—Foreign 
Business. 

As was generally thought would be the 
case, the month of March proved to be a 
still greater month for the organization 
and incorporation of industrial combina- 
tions than anythat had preceded it. Thirty- 
four combinations of various kinds, with a 
total capital of fifteen hundred millions of 
dollars, were chartered by the State of 
New Jersey, where most of this business 
is done, and about the same proportion of 
capitalization to actual value of plants 
seems to be maintained as had previously 
prevailed. The belief is, we think, gener- 
ally growing stronger that most of these 
combinations cannot long endure. Those 
which are founded in some monopoly or 
other, natural or legal, and are ably man- 
aged—a description which fits the Stan- 
dard Oil Company, for instance—will 
probably go along for some time, and per- 
haps for a long time. But most of the 
others which must meet competition and 
deal with new inventions that pertain to 
their business, and at the same time pay 
dividends upon their enormous issues of 
stock, will almost certainly have stormy 
times of it, even if no further adverse 
legislation is encountered. And public 
sentiment is becoming so aroused that ad- 
verse legislation seems very probable, in 
spite of the vast sums of money that will 
certainly be spent by the organizations to 
prevent it. 

There is, we believe, more or less of 
general apprehension regarding the out- 
come. We feel quite certain that, in view 
of all the circumstances, it is a grave mis- 
take for a m:chinery manufacturer to ne- 
glect his foreign trade, as some of them 
are beginning to do, now that plenty of 
home customers are to be found. Cost of 
labor (day cost, at least) has risen of late, 
as has also material, and it is proper that 
prices of finished machinery should ad- 
vance, both for home and foreign con- 
sumption, but those manufacturers who 
are giving the preference to home orders 
simply because they are home orders, to 
the prejudice and annoyance of foreign 
customers, are, we feel sure, making a 
mistake. Orders should be filled in se- 
quence as received, no matter where they 
may come from, and a good, steady 
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foreign trade cannot be built up in any 
other way. 

It is a well-known fact that steps are 
being taken in several European countries 
to meet American competition in machine 
tools. We believe that if our machine- 
tool builders care to do so, they can meet 
this competition and do a good business 
there; but if during the present rush of 
business they neglect the foreign field, 
they will simply be assisting their foreign 
competitors in the work of strengthening 
themselves, and at the same time will re- 
lax their own hold upon foreign business, 
so that when the almost inevitable lull 
comes in business at home, they will be 
handicapped abroad at a time when busi- 
ness there may be of very great import- 
ance to them. 





Some items of news that appear in the 
daily papers, and which should be of in- 
terest to the class of readers to whose 
wants we propose to minister, are more 
or less neglected by us simply because they 
are too big for us to handle. Of this 
character seems to be a recent announce- 
ment of a scheme for a permanent com- 
mercial and industrial exhibition in New 
York City. The suggestion of such an 
exhibition strikes us as a sensible one, and 
there is more than a possibility of making 
it a practical success and an institution of 
national interest and importance. A bill 
is before the legislature of the State of 
New York for the incorporation of The 
Industrial and Commercial Exhibition 
Company, of New York, which proposes 
to establish a permanent exhibition within 
the limits of the city, with a floor space 
one-third greater than the entire floor 
space at the World’s Fair at Chicago, and 
over twice that of the Centennial Ex- 
hibition of 1876 in Philadelphia. A list 
of over fifty incorporators is given. The 
company is to begin business with a 
capital of $5,000,000, with power to in- 
crease to $10,000,000 and to issue $20,- 
000,000 bonds. Figures smaller than these 
would be too insignificant for the promoter 
of the period to manipulate. 





Colonel A. I. Buffington has been ap- 
pointed to the position of Chief of the 
Bureau of Ordnance, made vacant by the 
death of General Flagler. Colonel Buf- 
fington’s name is most familiar in connec- 
tion with his well-known disappearing 
gun carriage, and he now has the position 
to which he ought to have been appointed 
long since, probably. He is capable of 
making some decided improvements in 
that branch of the service if he were to be 
allowed to do so. 





Mr. Walter B. Snow, of Boston, will 
deliver a lecture before the Engineering 
Society of the University of Minnesota, 
April 28, on “The Influence of Mechani- 
cal Draft upon the Ultimate Efficiency of 
Steam Boilers.” 
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Commercial Review. 
New Yorx, SaturpAy EvENING, 
April 8, 1899. 
METAL-WORKING MACHINERY. 


Activity in building machine tools and 
in taking orders to build more continues 
to the very fullest extent. As the spring 
season advances the boom intensifies rather 
than slackens. Further increases in the 
prices of heavy tools have taken place. 
The products of two of the most important 
factories have been stiffened 5 per cent. 
within two weeks past; a Philadelphia 
builder has recently made a still greater 
advance, and taking the heavy tool market 
throughout, it is estimated that values 
have stiffened 7 or 8 per cent. since March 
I, or even within a less period of time. 
Nor is the strengthening movement in 
figures confined to the domestic market. 
The Niles Tool Works Company has 
recently notified its foreign agents 
to make an advance of 10 per cent., this 
being applicable, we understand, to both 
Niles and Pond products. Deliveries of 
heavy tools are difficult to obtain within 
a satisfactory time. Three months is not 
an exceptional period, and some makers 
require much longer. The best story of 
activity in the machine tool line is in re- 
gard to one of the Philadelphia firms, 
which is said to have enough orders on 
hand to keep its present force of men 
working for a year and a half to come. 
Taking the average of big and small tools, 
however, deliveries are not longer than 
one or two months. Some companies 
who carry large stocks are still able to 
supply tools pretty freely for immediate 
shipment. And here it may be remarked 
that in spite of the unusual demand some of 
the largest manufacturers of light ma- 
chinery have been able to continue reason- 
ably quick shipments of most lines of their 
tools at pretty much the same prices as for 
years past. 

The tool for which demand most greatly 
exceeds capacity to fill orders seems to be 
the planer. One house, however, is having 
particular difficulty in getting drill presses 
from factory. Large lathes are in eager 
demand. Milling machines are selling 
rapidly. “They are now taken up by the 
quantity, where formerly they were bought 
one at a time.” While screw machines are 
less in requisition than most of the other 
tools, we know of two cases where manu- 
facturers who offer new and improved ma- 
chines of this type are selling them as fast 
or faster than they can be made. 

Electrically-driven tools are becoming 
increasingly popular. That circumstance 
has been noticed in this country, in Europe 
and also in Spanish America. Some elec- 
trically-driven milling machines have re- 
cently been sold to go to South America. 
The electrical companies are thought to be 
disseminating the idea down there. 

French orders for American tools are 
coming in well. In course of time they 
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may outstrip those of Germany, for France 
is not taking the pains to imitate our ma- 
chinery that Germany is. It is reported 
that a $35,000 contract for boring and 
turning mills for an engine works in Paris 
has been received by the Niles Tool Works 
Company. The statement could not be 
verified at the New York office, but it was 
admitted that such an order might easily 
have gone directly through to the Western 
office. 

The agent for a European party is ex- 
pected soon to arrive in this city to pur- 
chase a complete machine shop outfit for 
light work abroad. 

Some local interest is directed toward 
the anticipated letting of contracts by the 
Central Railroad of New Jersey for a new 
shop at Elizabethport, N. J. 

The Grant Machine Tool Works, of 
Cleveland, Ohio, have commenced to run 
twenty-two hours a day in order to keep 
up with their orders for modern machine 
tools. They are building a 42-inch boring 
mill, a 16-inch taper turning lathe, and a 
special automatic worm gear cutter. 

A New York machine tool sales house 
has just closed deals for the equipment of 
two additional mills for existing concerns. 
One of them is a lumber mill in New York 
State and the other a paper manufactory. 

A machine tool contract now being 
figured upon by local parties is for the 
equipment of a new safety small arms 
factory in Pennsylvania. The proprietor 
was formerly a manufacturer of sporting 
arms in Massachusetts. 

Mr. James D. Mattison, manufacturer of 
automatic forming and screw machines, 
was in town this week. He has moved his 
headquarters from Dexter, Me., to Hart- 
ford, Conn., and has made arrangements 
to increase his manufacturing facilities by 
placing orders for the construction of his 
machines with two more tool builders. 
He reports demand as highly active and 
constantly improving. 

The Mossberg & Granville Manufactur- 
ing Company, Providence, R. I., is work- 
ing twenty-two hours a day and new 
hands are being put on all the time. There 
is a greatly increased demand for its ma- 
chinery since the first of the year. To com- 
pensate for more costly materials a 10 per 
cent. advance has been made upon the 
company’s heavier machinery within thirty 
days past. At the beginning of the year 
certain prices had been reduced. Orders 
for two complete sheet rolling mills for 
Russia came in Wednesday of this week. 
They are to be shipped to St. Petersburg. 
Yesterday an order was taken for a com- 
plete steel rod mill, capacity 200 tons of 
No. 6 wire rod in twenty-four hours, to be 
installed within the radius of Greater New 
York. It is a new enterprise. 

The business of the E. W. Bliss Com- 
pany is very active and upon the increase. 
Export trade, as well as domestic, is heavy. 
Prices have been advanced somewhat in 
conformity with the rise in materials. The 
company is increasing its equipment by 
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putting in several of the Pond Machine 
Tool Company’s large radial drills and 
planers. 

Demand for hydraulic machinery is 
found by the Watson-Stillman Company, 
New York, increasingly active. The com- 
pany has on hand an order for four draw 
benches over eighty feet long, with 10-inch 
cylinders and 21-foot stroke. It has just 
contracted to build for the Pennsylvania 
Railroad Company a large accumulator, 
having a 14-inch ram and 10-foot stroke. 

That the tidal wave of prosperity which 
is now sweeping the country is not con- 
fined to any particular trade or business is 
evidenced by the very large number of 
orders received by the National Pneumatic 
Tool Company, Philadelphia, during the 
past month. This company succeeded to 
the business of the C. H. Haeseler Com- 
pany March 1, and its business during 
that month was four times as large as that 
of the predecessor company in its best 
month. Their orders included thirty-six 
of their drilling and reaming machines for 
the Schoen Pressed Steel Company (stated 
to be the largest single order from a con- 
sumer ever given for this class of tool) ; 
ten to the Atlantic Works, East Boston; 
eleven drills to the Baldwin Locomotive 
Works; four to the Dickson Manufactur- 
ing Company, beside a multitude of drills 
and hammers in smaller lots to other con- 
cerns all over the country. These orders 
were all secured after competitive test. 


MISCELLANEOUS. 


The late sharp advances in materials en- 
trapped one local machinery manufactur- 
ing company to the amount of $1,200 dam- 
age in a contract which it meanwhile was 
closing. The order involved 45,000 pounds 
of machinery steel, which went up three- 
quarters of a cent a pound besides the cost 
of finishing. 

The Bullock Electric Manufacturing 
Company moved into its new plant at East 
Norwood, Ohio, in December last, and 
although its increased facilities have more 
than trebled its output it was compelled 
this week to go onto night turn. The new 
plant is one of the largest electrical estab- 
lishments in America, and is particularly 
well equipped according to modern ma- 
chine shop practice. All of the machine 
tools are driven by individual motors. 


MACHINERY EXPORTS FOR FEBRUARY. 


The Treasury Department’s “Monthly 
Summary of Commerce and Finance” for 
February would indicate, had not that 
month been such a short and inclement 
one, that the machinery export trade is 
attaining its maximum proportions for the 
present in several lines, though the mis- 
cellaneous list of machinery, etc., still 
gains heavily. But allowance must be made 
for the weather, which must have hindered 
shipments much more than in February, 
1898. The exports of metal-working ma- 
chinery for February, 1899, show a slight 
increase over the corresponding month of 
a year ago, though a marked decline from 
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the longer month of January, 1899. In- 
creases for the recent February over that 
of a year previous are also found in pumps 
and pumping machinery, boilers and parts 
of engines, sewing machines and type- 
writers. On the other hand, decreases, 
some of them very marked, are seen in 
electrical machinery, printing presses, loco- 
motive and stationary engines, and shoe 
machinery. The export trade in stationary 
engines is seriously dropping off, as a 
comparison of the shipments since the first 
of last July with those of the correspond- 
ing period a year earlier will prove. Print- 
ing presses also show falling off; but in 
machine tools, locomotives, electrical ma- 
chinery, boilers, etc., and pumps, that 
period of time shows heavy gains. 

The late statistics give for February, 
1899, exports of metal-working machinery 
to the value of $435,004; for February, 
1898, $425,238. The figures for January, 
1899, have previously been reported, 
$508,046. For the eight months ending 
February, 1899, the amount is $4,197,995, 
and for the eight months ending February, 
1898, $2,861,105. 

Electrical machinery exports were: For 
February, 1899, $134,412; February, 1898, 
$183,676; January, 1899, $304,515; eight 
months ending February, 1899, $1,827,460; 
eight months ending February, 1808, 
$1,273,920. 

Printing presses and parts thereof: 
February, 1899, $33,264; February, 1808, 
$110,090; January, 1890, $40,534; eight 
months ending February, 1899, $461,902; 


eight months ending February, 1808, 
$608,746. 

Pumps and pumping machinery: Feb- 
ruary, 1899, $199,477; February, 1808, 


$160,088; January, 1899, $207,600; eight 
months ending February, 1899, $1,640,188; 
eight months ending February, 1808, 
$1,278,050. 

Locomotive engines: February, 1899, 25 
in number, aggregating in value $229,503; 
February, 1898, 48, at $378,372; January, 
1899, 38, at $322,683; eight months ending 
February, 1890, 344, at $3,178,642; eight 
months ending February, 1898, 260, at 
$2,260,570. 

Stationary engines: February, 1899, 33 
in number, aggregating $23,684; February, 
1898, 40, at $41,590; January, 1899, 40 at 
$31,122; eight months ending February, 
1899,, 319, at $195,209; eight months end- 
ing February, 1898, 359, at $250,407. 

Boilers and parts of engines: February, 
1899, $77,104; February, 1898, $74,206; 
January, 1899, $80,659; eight months end- 
ing February, 1899, $783,989; eight months 
ending February, 1898, $575,659. 

Sewing machines and parts thereof: 
February, 1899, $262,505; February, 1808, 
$243,907; January, 1899, $227,150; eight 
months ending February, 1899, $1,877,463; 
eight months ending February, 1808, 
$1,909,921. 

Typewriting machines and parts thereof: 
February, 1899, $201,312; February, 1808, 
$163,641; January, 1890, $198,318; eight 
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months ending February, 1899, $1,374,468; 
eight months ending February, 1808, 
$1,125,300. 

Shoe machinery : February, 1899, $67,562; 
February, 1898, $68,514; January, 1899, 
$53,903; eight months ending February, 
1899, $570,600; eight months ending Feb- 
ruary, 1898, $563,077. 


CHICAGO MACHINERY MARKET. 


It is stated on the authority of more 
than one large seller of boilers that the 
business in that line in the West during 
the first quarter of 1899 exceeded the total 
trade of 1898. Perhaps in no other way 
could be expressed so concisely the emin- 
ently satisfactory condition of trade. As 
compared with a month ago the situation 
is livelier. Inquiries are numerous. With 
few, if any, exceptions each inquiry has 
behind it a purpose to buy. There is little 
disposition on the part of buyers to test 
the market. For that pleasing diversion 
there is no time. To get from a given 
plant the best possible service is the cur- 
rent problem, and in its solution the ques- 
tion of expense is subordinated. An in- 
stance of this policy is afforded by the new 
owners of the Calumet iron furnace, in 
this city. The plant has stood idle for 
several years, but the great scarcity of 
iron has induced strong men to buy and 
to arrange to put in excellent shape the 
works at the earliest possible date. The 
twelve boilers, with which the plant is 
equipped, though in fair condition, will be 
thrown out and sixteen new ones in- 
stalled, with generating power enough to 
blow the works over into Indiana. Three 
engines will take the place of two. The 
owners are spending a great deal of money 
because they believe that in that way, the 
enterprise can best be made profitable. 
The iron works generally are now among 
the best purchasers of power. There is 
not a mill that is not losing money be- 
cause it cannot turn out product at a faster 
speed. Among the buyers of boilers re- 
cently has been the American Steel & 
Wire Company, which bought about 
12,000 horse-power. A large percentage of 
this was sold by Munos & Darley, of this 
city. It will be installed at Cleveland and 
elsewhere. Some manufacturers of boilers 
advanced prices about 25 per cent. April 1. 

For engines the demand is not quite so 
brisk as for boilers, but the trade is de- 
cidedly active. The first question asked 
by large makers when an inquiry is re- 
ceived is, When do you want the engine? 
Chances are that a delivery is asked that 
cannot be considered and the buyer seeks 
another maker. There are many lighting 
companies throughout the West that are 
now buying engines and boilers, and the 
street railway business is decidedly good. 
But the factories are steadily rising in 
importance in this trade. 

The gas and gasoline engine trade is 
active. It is developing rapidly among the 
Western railways. Thus, the Otto Gas 
Engine Works has sold during the past 
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year forty gas engines to the Great 
Northern Railroad Company, to be used 
for pumping water, turning bridges, etc. 

The Indiana Natural Gas & Oil Com- 
pany has purchased from the Erie City 
Iron Works thirty fire-tube boilers, 72 
inches in diameter, aggregating 5,000 
horse-power. for a new pumping station, 
to be erected at a point in Indiana not yet 
made public. 

The Gates Iron Works has sold two 
Greene Wheelock engines of 1,200 and 
1,000 horse-power, respectively, to the 
Matthiessen & Hegeler Zinc Company, La 
Salle, Ill. 

In tonnage the sales of the E. P. Allis 
Company for the first quarter of 1899 ex- 
ceeded the entire sales of last year. 





Quotations. 


New York, Monday, April 10. 
Iron—American pig, tidewater deliv- 


ery :-— 
Pennsylvania irons: 
No. 1 X foundry......... $16 75 @ 17 00 
No. 2 X foundry......... 15 75 @ 16 00 
OSS eer 15 25 @ 15 50 
GD BR i.an 0 pss civeces 14 75 @ 15 00 
Alabama irons: 
No. 4 fdumdty...... 2.0.66 16 00 @ 16 50 
No. 2 foundry............ 15 50 @ 16 00 
ere ye 15 00 @ 15 50 
ie FOO as a pinnae wanes 16 00 @ 16 50 
Gy Dh Bbw ew kescs ces 15 50 @ 16 00 
Foundry forge........... 14 50 @ 15 00 


Bar Iron—Base—Mill price, in carloads, 
on dock: Common, 1.50 @ 1.55c., nomi- 
nally; refined, 1.58 @ 1.60c. Store prices: 
Common, 1.70 @ 1.75c.; refined, 1.75c., 
upward. A new list of extras has gone 
into effect at mills, as announced last 
week, and New York sellers are trying to 
agree to adopt it. It appears, however, 
that they are still generally selling accord- 
ing to the old list. The new system in- 
cludes a change in reckoning base, which, 
for rounds and squares, will be 1 to 1% 
inch, inclusive, instead of % to 2 inches, 
inclusive. 

Tool Steel— Base Sizes — Standard 
quality, 6 @ 7c.; extra grades, 12 @ I4¢.; 
special grades, 16c. and upward. 

Machinery Steel— Ordinary brands, 
from store, in small lots, 1.95 @ 2.00c. 

Cold Rolled Steel Shafting—Base sizes, 
from store, in small lots, 2.75c. 

Copper—Carload lots, Lake Superior in- 
got, quoted on the Metal Exchange at 
18c., spot, but claimed outside to be at 
18%4c., bid; electrolytic, 17% @ 17%e.; 
casting copper, 17 @ 17%4c. 

Pig Lead—Carload lots, 4.30c., f. o. b. 
New York. 

Pig Tin—For 5 and 10 ton lots, 25%c., 
f. o. b. New York. 

Spelter—In carload lots, 6.40 @ 6.55¢c., 
New York delivery. 

Antimony—In cask lots and over, 9% 
@ Itc., according to brand and quantity. 

Lard Oil—Prime City, present make, 45 
@ 47c., in wholesale lots. 
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A*New Inserted Tooth Milling 
Cutter. 


The accompanying illustrations show a 
new system of making inserted blade mill- 
ing cutters of large size. The appearance 
of the cutter, both when new and when 
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blades are shown in Fig. 5, and the capa- 
city of the tool for heavy work may be 
judged from Figs. 6 and 7, which show 
piles of chips of both cast iron and steel. 
The blades will be seen to project beyond 
the ends of the body of the tool, thus per- 
mitting the cutters to be used in gangs. 








FIG. I. 


worn, is shown in Fig. 1, and the construc- 
tion is shown in Figs. 2, 3, and 4. The 
new cutter shown is 514x13% inches, while 
the worn sample is 4%4x15 inches, the 
original diameter having been 5% inches. 
The body of the cutter is of cast iron, or 
steel in the smaller sizes, and has a series 
of helical dove-tailed grooves in which the 
twisted blades are inserted and then have 
melted soft metal poured around them so 
as to embed them in this metal. The 
blades project beyond the soft metal suffi- 
ciently to clear the chips, and as the blades 
are ground down, the soft metal is re- 
moved from time to time by putting the 
cutter on a free-fitting mandrel which is 
supported on “V” planer blocks. The 
metal is then removed with a broad planer 
tool—the cutter being turned on the man- 
drel by a rounded corner of the tool bear- 
ing on the blades. When the blades have 
been ground down to the limit, the body 
of the tool is returned to the maker and 
new blades are inserted. The twisted 





21-295 


For extra heavy work end collars butting 
against the blades are screwed on the cen- 
t*r casting. The blades are made of either 
common or self-hardening steel. 

Samples of cutters have been 
shown to us, and they appear to be thor- 
oughly practical tools. They are made by 
W. E. Flanders, of 59 Halsey street, New- 
ark, N. J 


these 





Economy of Compressed Air Power 
Transmission. 


BY WM. 0. WEBBER. 


The recent great interest in compressed 
air for power transmission suggests that 
a few figures on the possibilities of this 
method of storing and converting energy 
might be pertinent. It has recently been 
found possible to compress air directly by 
falling water without the 
using water wheels, with the consequent 
loss in friction of from 15 to 20 per cent., 
and also the loss in transforming the 
rotary motion by means of displacement 
compressors, with the further consequent 
loss due to the raising of the temperature 
of the air compressed and the condensa- 
tion of the water vapor from the air. In 
fact this last feature has been one of the 


necessity of 


chief obstacles to the use of compressed 
air. 

It is a well-known fact that water vapor 
contained in air may be condensed by fall- 
ing temperature and also by an increase in 
pressure. The atmosphere holds varying 
amounts of water vapor depending almost 
wholly upon its temperature. At 75 
grees Fahr. 1 cubit foot of air can hold to 
grains of water vapor. Under 
conditions it hold 7 
Suppose 1 cubic foot of air to be com- 


de- 


average 


would or 8 grains. 


pressed from atmospheric pressure—that is 
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one-eighth. The effect of the rise of tem- 
perature upon the vapor contained in the 
air when no cooling device is used, ex- 
ceeds the effect of the increase in pres- 
sure, and no cond2nsation of the con- 
tained vapor takes place during com- 
pression; but the air must, during trans- 
mission, lose heat and return to about 
the same temperature as before compres- 
sion, consequently from three-fourths to 
seven-eighths of the vapor will be con- 
densed, because 1 cubic foot at the higher 
temperature holds eight times as much 
vapor as 1 cubic foot of the atmosphere. 
Hence the water will constantly collect 
in the air mains, and in cold weather will 
freeze and obstruct the passage of the air. 

In short transmission the air may 
not suffer a great fall in temperature, and 
may carry the larger portion of the vapor 
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sure absence of freezing in engines when 
there is no reheating. 

In compressing air directly by falling 
water, the bubble of air while passing 
down the compressor pipe is kept cool by 
a body of water surrounding it. The time 
of compression is comparatively slight, be- 
ing from fifteen to twenty seconds. The 
bubble of air is compressed at a con- 
stant terminal pressure, being that due 
to the depth of the water, and the ex- 
cess of water caused by the gradual in- 
crease of pressure is deposited on the 
walls of the bubble. A test made of air 
hydraulically compressed to 52 pounds 
gage pressure showed that it only con- 
tained one-fifth of the vapor usually con- 
tained in atmospheric air during fine 
weather, or 14 per cent. of saturation. 

If air at 35 degrees Fahr. is heated un- 

















FIG. 5. BLADES BEFORE INSERTION IN CUTTER. 
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100 per cent., or, in other words, doubles 
the amount of work that any original 
quantity of compressed air will do. The 
cost of the reheating is trifling. 

The coal required to reheat and secure 
double efficiency is less than one-eighth 
of the coal required to do the same amount 
of compressing with a cylinder com- 
pressor, or, reconverting this back into 
efficiency of work done, it is safe to 
say that the cost of reheating would repre- 
sent 8 per cent. of efficiency. 

To note what this all means, taking the 
figures obtained from the tests made in 
Paris in compressed air transmission, the 
results to be obtained by compressed air 
are as follows: 


PERCENTAGES OF EFFICIENCY. 


i NN Ss 53s ou catdwkepossiq es 75 
NG ais chives nbee.4 odie cde cheese oo 098 
Reheating and saturating which equals 
iS ae ee 100 
Then the use of air motors which will 
MN, SURE R Anak Stic caus a ake aS « 81 


Would give a total of................119 


But as the cost of this reheating equals 
a net result of 87 per cent., the actual net 
economy is about 103 per cent. This 
economy of course is limited to conditions 
in which the cost of pipe for distributing 
the compressed air and the reheating ap- 
paratus would not eat up all the profit. 
It would then be preferable to compress 
the air at 75 per cent. efficiency, reheating 
and moistening it, which would add 100 
per cent., convert this air directly into 
































FIG. 6. CAST-IRON CHIPS. 


with it; but the sudden and considerable 
fall in temperature caused by the air ex- 
panding against the resistance of the pis- 
tons is sufficient, not only to condense, 
but also to freeze the moisture in the cyl- 
inder and exhaust ports of the engine. 
This is a continual source of trouble in 
many instances where air has been com- 
pressed by cylinder compressors. An at- 
tempt is made, with only partial success, 
to overcome this difficulty by having a 
large receiver where the air may cool 
down and deposit its moisture, after com- 
pression and before it is used. The above 
device, however, will not in“most cases 
free the air of moisture sufficiently to in- 


der a constant pressure, its volume will 
be increased one four hundred and ninety- 
fifth for each degree over 35 degrees. Air 
at a temperature of 70 degrees Fahr., if 
heated to a temperature of 340 degrees 
Fahr., will increase in volume 50.94 per 
cent. If, when so heated, this air is thor- 
oughly saturated with moisture by being 
passed through a tank of water at about 
the same temperature, each 50 cubic feet 
of free air is found to absorb about 1 
jound of water in the form of steam; 
hence the steam adds more than 50 per 
cent. to the volume of air. Thus the ex- 
pinsion by saturating with steam and re- 
heating increases the volume more than 


FIG. 7. STEEL CHIPS. 


rotary motion by the air motors giving 78 
per cent., then through step-up trans- 
formers at 96 per cent., wire line at 95 
per cent. and step-down transformers at 
96 per cent., giving 96 per cent. of the 
original power, or, taking the loss of heat- 
ing into effect, 90 per cent. of the original 
power instead of a net efficiency of about 
6v per cent. to 65 per cent. if the same 
amount of water was used in water wheels 
and converted directly into electricity and 
transmitted. 

I have gone into some pretty careful 
figures recently regarding the cost of de- 
velopment under these different con- 
ditions, assuming the quantity of water 
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to equal 5,000 horse-power, to be trans- 
mitted four miles, and have figured out 
that by water wheels and electrical trans- 
mission we would obtain a net of 3,000 
horse-power at the end of the line, at a 
cost of installation of $40 per horse-power. 
The cost of compressing the air, reheating 
it, and then converting it into electricity 
and sending it over a wire comes to about 
forty-three dollars ($43) per horse-power, 
and I believe it would be possible, with a 
water power situated not more than two 
miles from the edge of a town, to transmit 
the compressed air to that point by pipe, 
and then convert and distribute the power 
and light by electricity for forty dollars 
($40) per horse-power. 

In a recent publication I saw a reference 
made to the utilization of the water at 
the Iron Gates of the Danube, and it 
struck me at once that it would be a 
feasible proposition to use this power in 
the form of compressed air for the purpose 
of propelling the boats up the river and 
through the canals which are to be con- 
structed, thus making the power of the 
falling water passing down through that 
famous gorge, do the work of propelling 
the boats up against its own current. This 
of course seems somewhat impractical, 
but upon careful thought I do not see that 
it is any more so than water pumping it- 
self up hill, as it certainly does in a hy- 
draulic ram. 





Foundry Experience in Arizona. 
BY THOS. WATHEY. 

In July, 1893, at the request of Messrs. 
Fraser & Chalmers, of Chicago, I left that 
city for Jerome, Arizona, to superintend 
a foundry at the works of the United 
Verde Copper Company, of that place, and 
arrived at Prescott four days later. Here 
I had a few hours before the stage started. 
I came across a lot of old mining machin- 
ery in a lot, so I thought there must be 
a machine shop somewhere. After a while 
I discovered the machine shop, back of 
an old boiler. There were a lathe, a planer 
and some pipe tools, likewise a black- 
smith’s fire. The planer was about 12x18 
inches, and the lathe about 12-inch swing; 
so you can see what their capacity was for 
doing repairs. In the yard I met two 
men, and talking with them I told them 
that I was going to Jerome to take charge 
of the foundry. “Oh, it’s no use going 
there; they can’t make any castings there.” 
“Why, what’s the matter?” “Well, I 
don’t know,” says the man. “They say 
that the flue dust gets in the sand, and the 
copper gets in the iron, and they can’t 
make castings there anyway. They have 
been running the foundry and trying to 
make castings for the last eighteen months 
and haven’t made any yet.” Well, as I 
had traveled something near to 2,000 miles 
to get there, I was not going to back out, 
but determined to go on and see things 
through. 

In due time I arrived at Jerome, and 
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the next morning I went up to the works 
and saw the superintendent. He intro- 
duced me to the master mechanic, who 
u.dertook to show me around the works. 
The first place, of course, was the foun- 
dry. The building was about 30 by 20 
feet, with the cupola in the center of the 
end. There were two men in the shop 
molding slag and bullion pots. The slag 
pot is like a large bowl with a hub on 
each side, about two-thirds down the out- 
side of the pot. These hubs are drilled 
for axles for wheels, also a bracket on the 
same line to fasten the handle that the 
men draw the pot with. These slag pots 
are made this way: The follow board is 
put on the floor and the pattern is put on, 
bottom up; then the cope is put on and 
rammed up, then it is rolled over and the 
joint is made. At this stage of the pro- 
ceedings we got into the shop. The molder 
was riddling some sand for the inside of 
the pot. After he had riddled enough, as 
he thought, he put a shovelful in the pat- 
tern and started to ram; and, my! how he 
did ram that sand! After he got through 
with that shovelful I don’t think you 
could have made a mark in that sand with 
a big sledge, and he rammed it up to the 
top the same way. So I thought of what 
the man in Prescott told me, and it was 
no wonder that they could not make cast- 
ings in Jerome. Going out of the foundry 
we came across a man trying to chip the 
scabs off one of these slag pots. It was 
scabbed all over inside, and the iron was 
as hard as the hardest steel. He had about 
a wheelbarrowful of broken chisels lying 
near, but he could not chip off the scabs. 
Then we went into the machine shop. 
There were some wheels on the floor for 
the mine cars, and the worst lot I ever 
saw. Some were not run up in the arms, 
on others one-half of the flange was not 
run; then, again, there were some with 
the hub all blown away. I asked the mas- 
ter mechanic what he was going to do 
with them. He said, “Oh, they are all 
right ; they are good castings if I can only 
bore them.” After seeing the rest of the 
sights around the works, I went to the 
foundry, as they were going to cast that 
afternoon. 

I went up on the scaffold. The cupola 
was 42 inches inside diameter, with 8 
inch lining. That made it 26 inches in- 
side; hight from bottom plate to charging 
door, 9 feet. They had the cupola filled 
with coke and about 1,000 pounds of iron 
on top; that was all they wanted for the 
two pots. The bullion pot is square, with 
lugs on, about the same as the slag-pot, 
but the metal is thicker. It weighs about 
620 pounds, while the slag-pot only weighs 
about 250 pounds. The depth of each is 
about 18 inches. Now, every foundryman 
knows what the result would be in plac- 
ing about 1,000 pounds of iron on 800 
pounds of coke. When the iron came 
down, it came as far as the tapping hole, 
and there was no need to stop it up with 


clay, as it stopped itself. After about 
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twenty minutes’ blowing, the man thought 
it was time to tap out; then came the tug 
of war. After sledging for half an hour, 
out came the iron, rolling down the spout 
like mud. There was what they called a 
crane in the shop. The mast was about 6 
inches square and 12 feet long, with two 
4 by 2 pieces for a jib, and the thing 
was stuck up against the wall with scarce- 
ly room for the mast to turn around. As 
soon as he got enough iron in the ladle 
he got it up and started to pour. “Fire 
the air; fire the air,” he shouted. Pre- 
vious to pouring he had put about a 
bushel of oily waste all over the flask 
and around the bottom board, so that 
when the air was fired there was a blaze 
6 feet high going up all around the flask. 
Well, in about half an hour he tapped out 
again, and got about 300 pounds in the 
ladle; he was going to cast the bullion pot 
this time. I made the remark that he did 
not have enough iron in the ladle to pour 
that bullion pot. ‘“‘That don’t matter; I 
don’t know whether it will be good or 
not.” But he put it in, and the conse- 
quence was that the casting was run short, 
and I suppose that was the way he had 
been working for eighteen months. No 
wonder he did not get any castings. 

The next day I took hold of the shop. 
In the first place I found they had no 
coal dust to make facing sand; but there 
was a large plate near the door that I 
could use in making some. So I got some 
lump coal and a casting that had been 
made for a weight with a hole in the 
center. It was about 12 inches diameter 
and 6-inch face; so I put a spindle through 
the hole, and rigged it up something like 
a wheelbarrow, and it did very good work, 
grinding about a bushel in a couple of 
hours. There was some what they call 
plumbago blacking, but it was the poorest 
stuff that I have seen yet. It was a mix- 
ture of charcoal, coal dust, sand and very 
little plumbago. In due time I had molds 
enough for a heat. 
the molder left on the day I took charge, 
so I had to go it alone, and everything 
I got some men from 
The next 


The cupola man and 


came out all right. 
the smelter to carry the iron. 
morning the superintendent came in ex- 
pecting to see the same fizzle as had been 
going on in the foundry. But he 
agreeably surprised to find that the cast- 
ings were all good. “How do you do it?” 
he asked. “We could not do that before.” 
I told him that it was not hard to do when 
you knew the way. 

Some little time after that they wanted 
some door frames for the smelter stacks, 


was 


sé 


so I got the pattern made, but had no 
flasks for them, and I thought I would 
cast them in open sand. I had three or 
four in the sand when the master me- 
came in. “What have you got 
asked “Why, door 
frames,” I said. “Yes, but what are you 
going to do with them like that?” So I 
told him that I was going to run the iron 
“Why, do 


chanic 


there?” he those 


into them just as they were. 
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you think that the iron will run all around 
there? I don’t think it will.” “Well, all 
right,” I remarked, “when I am ready I 
will send for you, then you can see it run 
around”; and when he saw it run around 
you never saw a more surprised man in 
your life. “Well that is wonderful; we 
never had a man that could do that be- 
fore.” No, the reason was that any man 
that came along and said that he had met 
a molder on the road or had slept with 
one, they would give him a job. 

The castings did not come out as soft 
as they ought to. The pig was soft 
enough, so I started to look for the cause 
of it. As most mining and smelting camps 
have an assayer, I took a sample of the 
coke to him for analysis, and found some- 
thing over 3 per cent. sulphur in it; so as 
soon as I could we got some coke from 
Connellsville. It cost in the neighbor- 
hood of thirty dollars per ton; but it is 
quite a ways from Connellsville to 
Arizona. The iron was all right after that. 

As I did not see any new sand around 
I asked the superintendent where to get 
it. He told me that he would send some 
down from the quarry. So day after day 
went and no sand; but at last it came in 
the shape of sandstone; so it had to 
undergo the same operation as the coal 
dust, under the roller. So you can readily 
see that there was not much new sand 
used. At that time there was a mill lying 
on the ground, so I asked the superin- 
tendent if he would have it put up for me 
to grind the sand with. He said he would. 
But when it was up I could not get to use 
it, as it was in use all the time to crush 
quartz for the converters, and when the 
converters were not working the engine 
was stopped for repairs, so that I had a 
time trying to get a little new sand. 

Winter was coming on and the company 
was building a boarding house and a bunk 
house, as they call it there, and they 
wished to get some heating stoves for 
them. The superintendent asked me if I 
could make some. I told him that if he 
would get a good stove I would fix it up 
so that I could mold a lot. But he says, 
“why not take the one you have there?” 
This was one that had been thrown out 
in the scrap, and I picked it up and used 
it for drying cores. The two sides were 
burned so that they nearly met in the 
center of the firebox; but he said that was 
good enough. I told him it would take 
longer and cost more than he could buy 
stoves. ‘Well, we have plenty of time.” 
So I got the patterns fixed up and made 
some, and mounted the first one; but it 
took me about a day to do it. When it 
was done it exceeded my expectation. It 
looked fine. 

About this time the proprietor,, W. 
A. Clarke, of Butte, Montana, came. 
He generally came there once or twice 
a year, not more. He came to the 
foundry and introduced himself; asked 
me how I liked the place. I told him 
that I did not like the place, and that 
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I could not do anything in that foundry. 
“Well,” he said, “I have seen some of 
your work, and you are doing well, and 
I hope you will stop with us, and I will 
build you a foundry four times as large, 
so that you can do something; will raise 
your salary and build you a nice house to 
live in.” I told him that I would stop there 
and superintend the building of the foun- 
dry; get him a man to run it, and then I 
would go back. But they were so long 
building the foundry that by the time it 
was finished I was more reconciled to the 
place, so that I stayed there nearly four 
years. 

It was in laying out the foundry and 
crane that I found the books written by 
Thos. D. West came in useful, especially 
the drawings of a 10-ton crane; but as I 
did not want one as large as that, I con- 
densed the drawings and made one that 
would lift about 5 tons. The new foundry 
was 40x80 feet, with the cupola built in a 
niche in the side of the building that was 
blown out of the solid rock for the pur- 
pose. For power I had a 12 horse-power 
common slide-valve engine, and as it was 
some distance to the boilers, we came to 
the conclusion to use compressed air, of 
which there was plenty. There was a 
small Baker blower in the yard, so we 
fixed that up for the blast, and when 
everything was in its place I thought I 
would try it. Well, I turned on the steam 
(air) and off she went for about three or 
four minutes. Then she commenced to 
slow down, wheeze and snort, and then 
st-pped altogether. As I was lacking in 
experience in compressed air up to this 
time, I did not know what to make of it. 
The valve was all right. I knew that, be- 
cause I set it myself, and it had not 
slipped. My son was with me and he 
looked through a hole in the side of the 
building where the exhaust pipe went 
through. He says, “There is ice on the 
rocks outside.” I looked at him, as much 
as to say, “What are you talking about?” 
But to satisfy him I looked, and I found 
a big sheet of ice on the rocks, with a lot 
of small pieces on the ground—and this 
was in the summer, and about 90 degrees 
in the shade. Well, I took off a section 
of the exhaust pipe, to lessen the friction, 
as I thought, and then started her off 
again. She ran about ten minutes that 
time. I was coming to it, so off goes an- 
other piece, up to an elbow that was on 
the steam chest, then started her up again. 
She ran about thirty minutes this time; 
but this would not do, so I took the pipe 
clear off the steam chest. The result was 
a little better, but not good enough; but 
by putting some waste under the steam 
chest and keeping it on fire we could man- 
age to get a heat off all right. If I had 
to use compressed air all the time, I was 
going to make a stove with a coil of pipe 
inside; then I don’t think that I would 
have had any trouble, because at one 
time I found that it was troublesome to 
look after the fire under the chest, so I 
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dug a hole in the floor around the pipe 
and built a fire in it, and that fixed it all 
right. I would state that when she stopped 
once I took off the steam-chest cover and 
found that the valve seat was coated with 
ice, so that it raised up the valve, and the 
air went in the exhaust and out; but it 
yas a kind of a novelty when she started 
up, to see chunks of ice flying around the 
shop. 





A Gas Engine Drive in a Machine 
Shop. 

The following from a paper by A. R. 
Bellamy, read before the Manchester 
(England) Association of Engineers, em- 
bodies reliable information in a line with 
the inquiries of many of our readers. It 
is well-known that the gas engine is much 
more extensively employed in Great 
Britain and on the Continent than in the 
United States, and we can, therefore, still 
look for the most complete and reliable 
information upon this specific subject from 
our friends across the water. We have 
here, then, a straightforward account of 
the installation and cost of operation of 
a complete fuel-gas generating and gas 
engine driving plant in actual operation 
and driving a machine shop. The paper 
continues : 

“Our factory is of very simple design, 
and therefore offers no difficulties in the 
distribution of the power. The works are 
divided into two shops joined into one 
another, and forming a covered floor 
space 408 feet long by 75 feet wide. The 
portion we call the ‘old shop’ is 288 feet 
long by 75 feet wide, and the ‘new shop’ 
is 120 feet long by 75 feet wide. The ‘old 
shop’ has two long lines of shafting run- 
ning the entire length. One line of this 
shafting is driven on the east side by 
one of our 40 brake horse-power ‘Stock- 
port’ gas engines. The power is trans- 
mitted across the shop to the line of shaft- 
ing on the west side by means of belts, 
the drive being divided half-way. Here 
we have fixed fast and loose pulleys so 
that the line of shafting on the west side 
can be stopped when desired. From these 
two lines of shafting are driven all the 
countershafts for the tools in the main 
shop, also the machines in the pattern 
shop, and the blower, etc., in the smithy. 
The total length of the main shafting is 563 
feet, and it varies in size from 134 to 3% 
inches diameter. It is carried in eighty- 
three bearings, fixed on brackets secured 
to the wall. The countershafts number 
eighty-seven, carried in 182 bearings, and 
the total amount of belting is 2,500 feet, 
ranging from 2 to 5 inches wide. The 
following are the tools driven from these 
two lines: four fly-wheel and pulley turn- 
ing lathes; five crank lathes; ‘ten planing 
and shaping machines; six cylinder boring 
lathes; eight drilling machines; six milling 
machines; five capstan lathes; thirty-five 
lathes, averaging 10-inch centers [20-inch 
swing]; seven machines, various; eleven 
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grinding and emery stones; one circular 
planing machine; one blower; three ma- 
chines in pattern shop; making a total of 
102 machines. 

“The ‘new shop’ is driven by a second 
engine of 40 brake horse-power. This en- 
gine drives a countershaft which operates 
the dynamo, and also by another belt 
drives the line of shafting 60 feet long, 
3 inches diameter, with nine bearings 
carried from the wall by brackets on the 
east side. From this shaft power is taken 
by belts for turning six countershafts of a 
total length of 42 feet, with twelve bear- 
ings and 400 feet of belting from 2 to 5 
inches wide, and the following fairly 
heavy tools: One planing machine to 
plane 12 feet long by 4 feet 9 inches wide 
and 4 feet high, and to cross plane 4 feet 
9 inches long; one planing machine to 
plane 9 feet long by 4 feet 6 inches wide 
by 3 feet 6 inches high; one fly-wheel 
turning lathe, capable of machining fly- 
wheels up to 9 feet diameter by 24 inches 
wide (this tool is fitted with back and 
front rests, and an independent boring 
and facing headstock for operating upon 
the boss and hole whilst the rim is being 
turned); one 5 feet radial drilling ma- 
chine; one screwing machine; making a 
total of five machines. 


RESULTS OF POWER TESTS IN “OLD SHOP.” 
Horse-Power. 
Power absorbed by the friction of 
the engine and driving belt on the 


OES Re ae 8.4 
Main shafting, with all counter 
shafts running, but machine belts 
Om MOORE PUNENS.........ccccccce 10.5 
All machines working in the or- 
dinary daily routine............ 17.75 
Grindstones and emery wheels.... 82 
1O0tal (Indicated) .......60++ 44.85 


RESULTS OF POWER TESTS IN “NEW SHOP.” 
Horse-Power. 
Power absorbed by engine friction 


and driving belt on loose pulley.. 8.5 
Countershaft for driving dynamo 
with the dynamo running light.. 3.5 
Main shaft, with countershafts and 
all belts on loose pulleys........ 2.2 
All machines working in the or- 
dinary way and large fly-wheel, 
lathe, three tools roughing out.. 7.8 
Five-ton electric crane. Average 
constant horse-power, taken from 
De CERES gin sscaséesuce . BaD 
Total (Indicated)............ 23.8 


“The method adopted for getting at the 
power was very simple. By means of the 
indicator the exact horse-power was ascer- 
tained for each explosion, so that it was 
only necessary to count the number of 
impulses to obtain the requisite informa- 
tion. A suitable counter was attached to 
the engine for this purpose, and diagrams 
were taken at intervals to make sure that 
there was no variation in the force of the 
explosion. To further check the accuracy 
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of this method the engine was tested by 
the dynamometer, the number of impulses 
being the same as when the full shop load 
was on the engine, and these results cor- 
roborated the powers previously ascef- 
tained. 

“The test of the power for working the 
machines was taken over some period, 
and the average power was calculated 
from the various readings. The total 
horse-power that we have in the engine 
which drives the ‘old shop’ is not more 
than 40 brake or effective horse-power, 
and at no time during the test was this 
maximum power required. 

“It was somewhat difficult to obtain the 
exact amount of power absorbed by the 
crane Owing to its intermittent working, 
so we had to take observations over some 
time and strike an average for the con- 
stant horse-power. The maximum powers 
taken by the crane when loaded with six 
tons are as follows: 


BE. H. P. 
Cross traverse at 66 feet per minute.. 3.0 
Longitudinal travel at 130 feet per 
ENE 3d nas ch. pale k anwar ees aad 4.6 
Hoisting at 15 feet per minute....... 14 


“The same dynamo that generates elec- 
tric current for the crane is also used for 
the lighting of the shop and offices with 
arc and incandescent lamps. Dealing first 
with the power for driving the works, we 
have in the old shop say, 45 indicated 
horse-power, and in the new shop, say 21 
indicated horse-power, or a total of 69 in- 
dicated horse-power. The gas consump- 
tion worked out at the rate of 67 cubic 
feet per indicated horse-power per hour. 
The costs were taken for an ordinary 
working week of 53 hours, with an allow- 
ance of one hour for the time the engines 
are running before and after shop hours. 
60 X 67 X 54 equals a total consumption 
of 249,642 cubic feet of fuel-gas, say 
250,000 cubic feet. Reckoning 14 pounds 
of fuel per 1,000 cubic feet, then the coal 
used equals 3,500 pounds, which at 25s. 
($6.25) per ton amounts to £1 19s. od. 
($0.75). 

“Tabulating the total cost for one week, 
we have: 





Es naked xo £1 19 oO ($ 9.75) 
Labor (one man at 25s. 
i CE ton, esace, ¢ S Cte Oe 
Oil and waste for en- 
PE cidectimeciionse © & @.48 tae) 
Interest, depreciation 
and repairs at 10 per 
cent. on a_ capital 
outlay of £900 
PRR) ccanccsceses. £226 8 (6 op) 
Total necoses BS 4 © COa6e0) 


Which is at the rate of a little under 2s. 
(50 cents) per hour. Reducing the cost 
to a single horse-power per hour,.a total 
of 8,726 horse-power hours at a cost of 
£5 4s., which is at the rate of one-third of 
a penny (two-thirds of a cent) per in- 
dicated horse-power per hour, which 
covers all charges. 
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“Gas Consumption.—As our engines are 
worked with fuel-gas, we obtained the 
gas consumption in The gas 
holder was filled with gas and all connec- 
tions were shut off between the producer 
and the gasometer. The engine was then 
indicated, and the number of explosions 
registered by the counter for each foot of 
fall of the gas holder. As the holder has 
a capacity of about 6,000 cubic feet, the 
result can be considered as accurate. 

“Fuel Consumption.—This we have fre- 
quently tested, and we find that, taking an 
average working week of fifty-three hours, 
the quantity of anthracite coal required to 
produce 1,000 cubic feet of fuel-gas is 14 
pounds, which includes stand-by loss, and 
an allowance for generating the necessary 
sieam for making the gas. 

“Cost of Labor.—The gas plant is fixed 
in close proximity to the steam boiler. 
This boiler is principally used for gen- 
erating steam for the steam hammers, and 
for heating the factory required. 
One man attends to the boiler and gas 
plant, and we find that the latter does not 
take up half his time. One of the laborers 
looks after the gas engines, but this does 
not occupy attention more than two 
hours per day. I have therefore assumed 
the wages of one man at 25s. ($6.25) per 
week to attend to the gas plant and the 
two gas engines. This is an ample allow- 
ance, and from my experience would be 
sufficient for double the power we are at 
present using. 

“The cost of water I have neglected, as 
the quantity used is very The 
amount required for making the gas is 
less than 1,000 gallons per week, and there 
is also a little loss from evaporation in the 
water circulates through the 
cylinder jackets. This water we obtain 
from a well. 

“The cost of the fuel-gas per 1,000 cubic 
feet works out as follows: 


this way: 


when 


his 


small. 


which 


Fuel per week, 3,500 
pounds at 25s. per 
BOM nce cacscccsces.. £E 29 0 (3p95) 
Labor (half man’s time, 
at 25s. per week)... O12 6 ($3.12) 
CC ere eee 0 00 
Interest, depreciation, 
repairs (10 per cent. 
on £400) ........... 016 0 ($4.00) 
Total £3 7 6 ($16.87) 


“As the total quantity of gas made is 
250,000 cubic feet per week, the cost there- 
fore works out to 3%d. (6% cents) per 
1,000 cubic feet. 

“Tt is only fair to say that one man could 
work a plant of twice the capacity, and 
in so doing the cost of labor would be 
materially reduced. Again, an addition 
of £100 ($500) expenditure would double 
the output of gas, so that the item for 
interest, depreciation, and repairs would 
be materially decreased. 

In order to make a comparison with a 
again take 3,726 horse- 


steam engine I ‘ 
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power hours for a total consumption of 
3,500 pounds of fuel. This equals 0.939 
pound per indicated horse-power per hour, 
and includes all stand-by losses. It may 
be said that the cost of fuel per ton is very 
much higher than ordinary steam coal; but 
allowing it tobethreetimes as costly, itthen 
comes out as the equivalent of 24 pounds 
per indicated horse-power for 69 indicated 
horse-power, a result which will compare 
most favorably with the best steam engines 
of much greater power. We are, however, 
within measurable distance of making a 
better gas from the commonest form of 
slack, which will reduce the cost of fuel 
75 per cent. 

“Outside the question of economy there 
are many other advantages over steam, 
among which are the following: Start 
at a moment’s notice, no time lost in get- 
ting up steam, less stand-by loss, practic- 
ally no smoke, less fuel to handle and little 
or no ashes to remove, great economy in 
water, no tall chimney to build and no 
flues to clean. 

“Considering the matter now from the 
electrical engineer’s standpoint, we have a 
total of 69 indicated horse-power driving 
105 tools. The power lost in shafting 
which might be dispensed with, is not 
more than 15 horse-power, because I do 
not think it would be practicable to dis- 
pense with many of the countershafts. 
In any event, 105 motors ranging in size 
from \% to 6 horse-power could scarcely 
be run to show any economy on:15 horse- 
power. 

“It may be argued that there would be 
an economy in splitting up the shop into 
sections and driving each section by a 
separate motor, which would be coupled 
direct to the shaft. I have carefully 
studied this question, and have come to 
the conclusion that even then gas engines 
would be as cheap and more advantageous. 
In the place of each motor you could in- 
stall a gas engine, and the extra friction 
of the engine and belt would be a little 
greater than the loss in the motor; besides, 
with each gas engine you would have an 
independent source of power, which is of 
itself very valuable. There is no method 
of distributing power with such little loss 
as by gas. In a paper read by the late Mr. 
Dennis Lane in June, 1893, he showed that 
one horse-power employed at the gas 
works would force through mains one 
mile long sufficient gas at 4 inches pres- 
sure to supply 3,000 horse-power. 

“In conclusion, I should like to give you 
the cost of the electric light, which, as 
previously mentioned, is generated by the 
same dynamo that actuates the electric 
crane. Our lighting at present is a com- 
bination of gas and electric. We = have 
nineteen arc lamps of 2,000 candle-power 
each, and thirty-one lamps of equal to 16 
candle-power. 

“The power used is 18 brake or effective 
horse-power. Taking 83 cubie feet of fuel- 
gas per brake horse-power, and an average 
of 20 hours per week, the total consump- 
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tion of gas is 29,880 cubic feet, at 314d. per 
1,000 cubic feet, equaling, say, 8s. 2d. per 
week, or less than 5d. per hour for a total 
of 38,000 candles in arc lamps, and 406 
candles in incandescent lamps.” 


A Chinese Foundry. 

The following from the “Celestial Em- 
pire,” describing a‘Chinese iron foundry 
at Huan Kiao, will be read with interest 
if not with profit: “The furnace was very 
simple in construction, being made of 
clay, in three sections. The lowermost 
was what might be called the crucible, and 
was the receptacle for the molten metal, 
being about a cubic foot in capacity. The 
middle section was a ring of the same 
diameter as the lower section, and about 
8 inches in hight. In this was a hole to 
receive the blast pipe, the blast being sup- 
plied by a native ‘box’ bellows of the 
usual type. The upper section was an- 
other ring about a foot high. ‘I was not 
fortunate enough,’ the writer says, ‘to see 
the putting together of the furnace; when 
I saw it, the operation was begun, and a 
man was piling on the last of the charge 
—scrap cast-iron and coke. One man was 
then. pumping the blast. I waited till I 
saw the yellow flame begin to show above 
the piled-up iron, which gradually sank 
down as that below melted. By and by 
the two men pumped the blast. As the 
process went on, a still stronger blast was 
needed, so a third man helped at the bel- 
lows, and the pumping grew fast and 
furious, while one workman, wearing an 
old broad-brimmed straw hat to protect 
his head and face from the shower of 
sparks, stirred the glowing mass with an 
iron rod. In due time the melting was 
finished, the molten iron having fallen 
through to the bottom section of the fur- 
nace. The blast was stopped, the bellows 
disconnected, and the upper and middle 
sections of the furnace taken off and laid 
aside. The surface of the molten iron 
being skimmed of its slag, it was well 
covered with rice husk ashes. This pro- 
tected the face of the man who next had to 
handle it from the intense heat that would 
otherwise have radiated from the molten 
iron. This man’s duty was to clasp the 
crucible in his arms, literally hugging it 
to himself, and to fill the molds previously 
arranged around. In this he was assisted 
by a woman, who raked back the ashes 
where the iron was to run out. On this 
occasion ploughshares were the result of 
the operation, the one charge being suf- 
ficient to cast about twenty. Almost im- 
mediately following this man was another, 
who took the molds apart and removed 
their contents. No sooner were the molds 
einpty than the workmen set about re- 
pairing the inner surfaces, with a black 
paste, ready for another casting? Upon in- 
quiry I was told that about 50 catties of 
iron and 20 catties of fuel constituted one 
charge for the furnace, and that four 
meltings were effected in a day’s work.’” 
(A catty is 1%4 pounds.) 
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Who Invented the Marine Steam 
Engine ? 

The invention of the marine steam en- 
gine has a vast number of claimants. One 
looks around the crowd bewildered. If I 
may, with the utmost modesty, venture an 
opinion, I should say that the first man to 
give practical and useful form to the idea 
of driving a wooden hull by steam machin- 
ery was Symington, who, in 1801, fitted up 
a steamboat at the instance of Lord Dun- 
das for the Forth & Clyde Canal Company. 
She towed two vessels of an aggregate 
burden of 140 tons, at the rate of 344 miles 
per hour, in the teeth of a strong breeze. 
Justice should be done to John Fitch, how- 
ever, an American, who so early as 1784 
had obtained rights to run steamboats on 
the waters of Virginia and Maryland. His 
partner was one Rumsey. Afterwards the 
States of Pennsylvania and New York 
granted Fitch exclusive rights in the use 
of their waters. His boat was of 9 tons, 
and his engine drove her 5 miles an hour. 
He failed for want of money, and died by 
his own hands in 1798. One who knew 
him says he could think of nothing but 
his steamboat, and he fell into rags and 
broken boots through wandering about 
talking of her. The same authority says 
that he met him at the house of a boat- 
builder, a man named Wilson, with whom 
was associated his blacksmith, Peter 
Brown, where, after indulging himself for 
some time in his never-failing topic of 
deep excitement, he concluded with these 
memorable words: “Well, gentlemen, 
though I shall not live to see the time, you 
will, when steamboats will be preferred to 
all other means of conveyance, and espe- 
cially for passengers ; and they will be par- 
ticularly useful in the navigation of the 
river Mississippi.” He then retired; on 
which Brown, turning to Wilson, ex- 
claimed in a tone of deep sympathy, “Poor 
fellow! what a pity he is crazy !’’—‘“Pall 
Mall.” 





A Lighting Kink. 


One of the difficult problems of carry- 
ing on manufacturing operations is some- 
times to get sufficient light at a certain 
spot, such as upon the die of a drawing 
press where work must be accurately 
placed and very quickly handled. A light 
placed close to the die is often impossible 
because it would be in the way or for some 
other reason. Hans Renold, of Man- 
chester, England, gets over the difficulty 
by placing behind and above one of the 
overhead incandescent lamps a_ small 
mirror in such position that the beam of 
light reflected from it falls directly upon 
the spot to be illuminated. Thus a 
strong light is secured just where it is 
wanted, the lamp is out of the way, con- 
tributes better to the general lighting of 
the shop and the operator feels no heat 
from it. 
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‘A Convert to the Premium Plan— 
Don’t Know and Never 
Will Know. 


BY HENRY ROLAND. 


I believe Mr. Halsey’s article on the 
premium plan of labor recompense 
(“American Machinist,” March 9, 1899) 
to be the niost valuable paper ever printed 
in regard to factory management. I be- 
lieve that the premium recompense will 
produce the greatest output of which the 
workman is capable, and that it will end 
all “capital and labor” troubles in every 
shop where it is placed in force. 

Believing that these great advantages 
can be realized through the installation of 
the premium labor recompense, it seems 
to me that no other matter is of equal im- 
portance to machine-shop managers in 
general; and if this is really the radiant 
morning glow of a new industria! truth of 
such vast significance and _ possibilities, 
then surely not one single number of the 
“American Machinist’ should be issued 
without some additional exposition of re- 
sults attainable by the use of the premium 
system. 

Having devoted much time to the study 
of factory economics, I receive letters from 
various machine-shop managers who are 
earnest seekers of the best, and I shall 
here violate the privacy due to correspon- 
dence not intended for print, by publish- 
ing what passed between Manager X and 
myself, Manager X controlling about 300 
workmen in a long-established general ma- 
chine shop, smithy, boiler shop and foun- 
dry, all excellently equipped and doing a 
flourishing business. 

This correspondence begins with a letter 
from Manager X, as follows: 

“March 9, 1899. 

“My Dear Sir—There is an article I 
wish you would write for some paper and 
send me a marked copy thereof when pub- 
lished ; that is, ‘How much percentage of 
profit ought a machinist to be allowed to 
make on piece work over and above his 
regular day rate for the time consumed ?’ 

“Very truly yours, MANAGER X.”’ 


To this I replied as below: 
“Saturday, March 11, 1890. 

“Manager X: Dear Sir—You read 
Halsey’s article, in last ‘American Ma- 
chinist,’ on the ‘Premium Plan,’ and 
then pack your grip and go to see 
who are successfully using the 

premium plan, and go also to the 
where the premium system is in use, and 
take in Newton, of Philadelphia, as you go 
home, and then change from piece work 
to the ‘premium’ plan in your own shop. 
If you work piece rates, you cannot cut 
them, in fairness. The piece rate does not 
work out well in the shop. The ‘premium’ 
and ‘contract’ systems are correct; but the 
contract system is objectionable. The 
trouble with you is that you assume in 
your own mind that a man has a fixed 
maximum shop value—which is wholly 
false. While a man works at day rates 
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and does a ‘fair day’s work for a fair day’s 
pay’—that is to say, turns out barely 
enough to hold his job—then the man is 
worth the ‘going rate’ of his locality, and 
no more, whatever it may be. When a 
good man puts his mind to his work and 
doubles or trebles his product and wage, 
you want to cut him down to the ‘going 
rate,’ because he is earning too much 
money for you and himself. You can de- 
pend that your ‘good man’ will stop his 
foolish over-production after he has been 
‘cut’ a few times. 

“If you want a maximum production, 
you must not cut piece rates. 

“Throw out piece rates and install tne 
premium system. In haste, 

“Henry Rovanp.” 


It is in this matter of increase of pro- 
duction under piece rates that the “Don’t 
know and never will know” comes in. AIl- 
though perfectly well known to many shop 
managers, it is by no means fully com- 
prehended by all shop managers that if a 
workman is given piece rates, and those 
rates are never “cut” or “adjusted” or dis- 
turbed in any way, then the workman will 
constantly increase his output and his 
wage. The limit of this increase of pro- 
duction is not known. So far as my knowl- 
edge goes, a workman will always in- 
crease his product, so long as he feels con- 
fident that his rate will not be diminished. 
Exactly how this seemingly impossible re- 
sult is or will be reached 1 do not know, 
nor can anyone predict. But it is the uni- 
form result that the good man who gives 
his mind to his work will, if undisturbed, 
forever increase his production. Precisely 
the same thing is true of contract work. 
Where the contractor employs labor at 
day rates, each month, each year, sees a 
marked increase in output. Although the 
piece-rate man and the contractor both 
may really think in their own minds that 
the present rate of production cannot be 
exceeded, yet in point of fact it always is 
exceeded, where machines are used. It is 
perfectly safe to say that no manager 
knows what the maximum production of 
any piece is per labor hour, and also that 
no manager ever will know this maximum 
production under either the piece rate or 
contract system, because no manager will 
permit either the piece-rate worker or the 
contractor to pull off more than a certain 
wage before cutting his rates. 

The day worker sells his employer mus- 
cular effort only; he does not offer direc- 
tive intelligence for sale, nor does the em- 
ployer hire the workman with a view to 
being instructed by him. The piece-rate 
worker, on the contrary, depends on his 
wits, on the exercise of ingenuity and in- 
vention, to increase the previous best out- 
put. There is no commercial limit to the 
recompense of the inventor; his work is 
worth what the world will pay for it— 
sometimes nothing, but sometimes mil- 
lions. When the employer cuts a piece 
rate, he really robs a poor and earnest in- 
ventor of those inventions and method im- 
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provements by which the piece-rate worker 
has increased the previous maximum pro- 
duction. This is a cruel injustice, and 
makes the piece-rate worker stop increas- 
ing his output. 

These views of production 
and piece-rate “adjustment” which I have 
just expressed are not those held by fac- 
tory managers generally; but they are true, 
for all that. 

In conversation yesterday with the man- 
ager of a locomotive shop where about 
700 men are at work, and the piece-rate 
system is largely in force, I asked him 
when he reduced rates, and he replied: 
“As as we are convinced that 
can put a new man on the job and get the 
work at the price we are paying.” That 
is to say, when Jack has sufficiently in- 
structed his Master so that the Master can 
in turn instruct a cheaper Jack how to 
produce the output, then the originative, 
inventive, mind-using Jack shall be robbed 
of the results of his studiousefforts toward 
increased output, and the tools he has de- 
vised shall be placed in lower-priced hands, 
to be used for the benefit of the factory. 
In this view, which appears to me to be 
wholly just, no employer can, in fairness, 
cut an established piece rate; and because 
I believe this view to be wholly correct, I 
wrote Manager X ‘that he could not cut an 
established piece rate. In response Man- 
ager X wrote this letter: 


piece-rate 


soon we 


“March 13, 1899. 

“Mr. Henry Roland: My Dear Sir— 
I expect to be in New York the latter part 
of this week, and will communicate with 
you when there. 

“I have your valued favor of the 11th 
inst., in reference to Halsey’s article in 
the last ‘American Machinist.’ I had al- 
ready read this with interest, and of course 
realize the advantages of the theory upon 
which the article is based. However, in 
practical application certain 
phases that come to my mind which would 
seem to me to make it impractical in a 


there are 


business like ours. 

“As I understand the theory, it is prac- 
tically a dividing of saving in a certain 
fixed ratio between the workman and the 
manufacturer. Each decrease in the time 
consumption is divided in a money value 
based upon the preceding rate of the em- 
ployee, thus increasing his hour rate and 
decreasing the cost per piece. ‘his would 
work satisfactorily where the same man 
was working continuously upon work that 
was being done by the piece. The objec- 
tion to the use in a shop like ours, where 
men are working both on piece work and 
at the day rate, would seem to me this: 
Jf a man spent, say, half his time on piece 
work, he would establish for himself a 
rate on general work, based upon his su- 
perior as a specialist, which 
would 


expertness 
be entirely out of the question as 
to his value when he again came to or- 
dinary day work. With us it is not prac- 
ticable to keep men continuously on piece 
work, for the reason that we have a great 
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deal of job work and repairing work, 
which is made to-day and never dupli- 
cated, and, again, the quantity of given 
pieces which it is possible for us to make 
at one run is comparatively limited, due to 
the large variety of business which we do, 
and comparatively small amount of each 
kind. If we were to operate upon the 
premium basis, I am afraid that it would 
not be long before we had a lot of men 
whose wages had been raised to a high 
point, by reason of their expertness in 
certain directions, but who would cost us 
a large amount of money when we came 
to put them upon the job work or work 
that it was impracticable to do by the 
piece. 

“Tt looks to me as though for our pur- 
poses it would be impossible, where you 
have got to use men at time rates, to use 
the premium system in any way that would 
increase their hourly rate. I have been 
studying over the problem for some time, 
with the object in view of arriving at the 
same result, but in a manner that would 
enable us to use the men economically on 
the hour basis, and so that they could, 
when working on piece work, by cheapen- 
ing our product increase their revenues 
during the time covered by the piece work. 

“It is possible that an arrangement could 
be made whereby they- would work on 
piece work by the hour time at higher 
rate than their regular day rate, which 
piece work would decrease as their effi- 
ciency increased. In other words, if you 
gave a man ten pieces that took two hours 
each to do at his piece-work rate, and he 
was getting 20 cents an hour for day work, 
start him at 20 cents per hour on the piece 
work. As he cut the time down on those, 
increase his piece-work rate per hour, say, 
a third of the amount he cut the work 
down. This is but crudely expressed, as 
it just occurs to me when writing. What 
would be your opinion upon the operation 
of this? 

“You, of course, see the point in refer- 
ence to our works here. I think that I 
will look into this latter application very 
carefully and see what I can formulate. I 
should also, if you have time, like to hear 
from you as to your opinion in regard to 
this. Very truly yours, 


” 


“MANAGER X. 
“P. S.—This is somewhat incoherent, 
but you can probably guess what I have in 
mind. X.” 
“March 16, 1899. 
“Manager X—No; I will not discuss 
the ‘premium rate’ with you. I don’t know 
enough about it, and my mind is on some- 
thing else hard just now. You see Hal- 
sey, of the ‘American Machinist,’ and 
above all see the 
“Don’t you sit down under the Bo-tree 
of industrial economy and make a ma- 
chine-shop Siddhartha of yourself by try- 
ing to cure all the evils of factory wages 
and production by thinking about them 
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yourself. For once go and see what other 
folks have found out. 

“With the premium rate, as I under- 
stand it, a workman’s day rate remains 
unchanged ; he has so much given to him, 
dead gift, for each hour under the fixed 
time rate, in which he performs work un- 
der premium rates. If he works on day 
work, his rate is as before. 

“I think that the premium plan does 
precisely what was running through your 
mind as you dictated your letter to me. 

“T write in great haste, and very un- 


ISSUED: 


(For time stamp.) 


April 13, 1899. 


on the 18th, in New York, and on the 
evening of that day he wrote as follows: 
“Hotel Imperial, March 18, 1899. 
“My Dear Sir—I think I have got some 
meat out of our talk to-day on premiums. 
I think I will try this: When I give a 
man a job I want done by premium, I will 
give him a card which says on it: ‘If you 
complete the work embraced in this card 
in less than —— hours, you will be given 
a premium of twenty minutes for every 
hour so saved.’ This will take away the 
dollars and cents element, and I think will 


RETURNED: 


(For time stamp.) 


PREMIUM CARD. 


Issued 


To John Smith, 
Perform following operation :— 
Do all lathe work 
On 20 Piston Heads. 


March 30, 


KEEP YOUR TIME ON THIS WORK AND REPORT SAME BELOW. 





~ 


I certify that I have properly completed above operation, and that the time 


consumed was 15 Hours. 


John Smith, 


Workman. 

Note :—You will receive a premium at the rate of = minutes for 

each hour you come under =. hours on this job. 
WORKMEN ARE NOT TO FILL IN BELOW. 
Hours Estimated, eee OK PR Approved : 
Hours Consumed,....79.. at ee... Ris ee J.W. R. 
F 

Hours Saved, 5 at = $ — sitet ote 

: 1% hours 21¢c. 35 —s 
Premium, ...... at $ E.T. W. 
Pieces : Est. $ te Cost $ 3:50 Time Clerk. 

Noted, C. B.C. Cost Clerk. 


willingly, as my mind is fixed on other 
things which I hate to leave for a moment. 

“Please return this letter to me. 

“Write me at once, special-delivery 
stamp, what time of what day I can see 
you in New York. I want you to see 
Halsey. Faithfully, Henry Roranp.” 

It is to be understood that Manager X 
has an absurd habit of doing things him- 
self, rather than endeavoring to obtain re- 
sults by begging or stealing the completed 
labor of others. This is an error, since it 
is always easier to appropriate the results 
of the mental exertions of others than to 
think things out for one’s self. 

I had a long interview with Manager X 


work better, as it gives no hour rate, and 
establishes no money precedent. If the 
man don’t want to try to reduce the time, 
he will get the time consumed at his reg- 
ular rate, and his desirability as an em- 
ployee may be determined by the readiness 
with which he attempts to reduce cost. By 
this we need make no contract for any 
given price, but simply offer an oppor- 
tunity each time we set him to work. If 
he don’t take it, well and good—for the 
time. This differs from Halsey only in 
this—that you give him hours instead of 
dollars and cents. I guess you’ve got me 
converted all right. I’m going to try this 
when I get back. Its simplicity is great, for 
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you don’t have to ‘dicker.’ It’s a gift, as 
you say, and if a workman don’t want to 
get it he can leave it. I can see great pos- 
sibilities in it. Guess I’ll see Halsey and 
talk it over. Hastily, MANAGER X.” 


Manager X had not previously clearly 
understood the premium plan, and it must 
always be borne in mind that it is not 
enough to print a truth once only; it must 
be printed a thousand times, and in a 
thousand different forms, before the most 
intelligent readers begin to realize it, no 
matter how obvious its merits, or how 
great its advantages. 

March 30, Manager X, who has a very 
complete and satisfactory cost-keeping 
system of his own devising in use, for- 
warded the following letter and “premium 
card” form, the form being 5% inches 
wide by 854 inches high: 

“March 30, 1899. 

“Mr. Henry Roland: Dear Sir—I am 
about trying the premium plan. I am get- 
ting out a book in which will be written 
the average time now taken to perform 
the various operations on the oil-well en- 
gine. As soon as this is ready, which 
will be in a few days, am going to start it 
on that. I hand you herewith my form of 
card, filled out. This will explain itself. 
I think it will work well. Will let you 
know. Hastily, MANAGER X.” 


This blank is given as filled out, to show 
its functions completely. 

I shall take pleasure in giving the 
“American Machinist” the results obtained 
by Manager X from the use of the prem- 
ium system and the card form which he 
has devised. 

[My only objection to the foregoing lies 
in the use of word “gift’”’ for the premium 
earnings. This, in fact, is just what those 
earnings are not. They are just as truly 
earned as the regular daily wages—more 
so, if the return given is considered. I 
am unable to see that Manager X’s change 
accomplishes any purpose, good or bad.— 


F. A. H.] 





A Tale of the Sea. 


We may hope, with sufficient practice, 
to produce yarns as marvelous as those 
which the old salts used to spin to the 
marines. “The Engineer,” London, tells 
of the bursting of a steam pipe on the 
steamship “‘Marvale,” of Aberdeen. On 
Sunday a knock was heard in the cylin- 
ders, which continued until Monday and 
then ceased. The engines, which had been 
slowed, were again put full speed ahead, 
and ‘two hours afterwards the steam pipe 
burst. On opening the cylinders the nut 
off the piston rod was missing, it being 
found in the main steam pipe; the piston 
head being held on by one of the packing 
rings having got twisted around the end 
of the piston rod. The nut of course had 
got past the slide valve and the throttle 
valve against the flow of the steam. What 
caused the steam pipe to burst is not 
stated. 


AMERICAN 


Letters from Practical Men 


Things to be Dropped—Cheap 
Labor. 


Editor American Machinist: 

What I find myself thinking about just 
now is, as I claim, upon strictly mechani- 
cal lines, although some of your readers 
may not at once recognize it as such. As 
we go along through life, individually or 
as a race, we are continually picking up 
things. The things that we last pick up 
are at the time our greatest treasures. The 
newest ways of doing things and the new- 
est means for their doing—what are they 
but pick-ups ?—constitute our wealth. 

This picking up of the new entails con- 
tinually also the necessity of dropping the 
old. New processes supersede those most 
time honored, and new machines render 
the old ones worthless. This is not alone 
a law of human progress, but is the way 
of nature. The museums show the re- 
mains of extinct animals, that have in 
their day done their work, and have done it 
well, but whose work has given out, and 
then they have been driven from the earth. 
The same process is going on now, and not 
by any means entirely because of man's 
interference. The buffalo is almost ex- 
tinct, but of what further use is he, either 
to man, or, as far as we can see, in the 
large economy of nature? And soon sev- 
eral other of the larger quadrupeds will 
disappear, including, perhaps, even the 
horse. And if the horse is at last bidden 
to step out, it must be remembered that 
to man he has been indebted for a larger 
life and a higher development than he 
would have otherwise attained. If man 
undoubtedly has had a hand in some of 
these later disappearances, he still has 
been only taking a hand in nature’s game, 
and has not been by any means originating 
a new one. So far as man is an agent in 
the matter, he is far from being a free 
agent. He is not to blame, and he is un- 
der the necessity of continuing, whether 
he will or no. 

We might as well make up our minds to 
drop the things that we have no further 
use for, because we will have to do it any- 
way. Those who are disposed to regret 
this necessity of supersession, and who go 
out of their way to try to avert the in- 
evitable, only succeed in making them- 
selve: look ridiculous, besides also usually 
wasting a lot of time and money. Now, 
here is the United States ship ‘“Chesa- 
peake,” soon to be launched, a full-rigged 
ship to depend wholly upon sails for pro- 
pulsion, that Uncle Sam is building for 
the training of the naval cadets in those 
once essentials of seamanship which are in 
danger of being lost. Rather, they are 
certain to be lost, whether or no. This 
ship, after all, will not one-half exemplify 
the conditions of the old navy, and cer- 
tainly will not develop the old sailor whom 
nobody has any use for. The art of the 
muzzle loading of cannon is perhaps more 
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in danger of being lost, more certain to be 
lost, than that of setting and trimming 
and reefing and furling sails; yet the ar- 
mament of the “Chesapeake” is not to 
consist of the old, short, smooth-bore 
muzzle-loaders, looking out of tiers of 
port holes along each deck, but is to be of 
rapid-fire breech-loaders. And then, after 
all, though she has no propeller, she is to 
carry two steam boilers to run pumps and 
hoists and electric lights and distilling and 
refrigerating plants. I don’t know whether 
she is to have steam steering gear or not, 
but she might as well have, and a genuine 
old salt would probably be not much more 
at home on her than on the “Oregon.” 
The “Chesapeake” will illustrate most 
completely the impossibility of doing the 
worthless and non-natural thing which she 
is ostensibly built to accomplish. 

There are ideas 
practical working ideas a generation or 
two ago, but which have been completely 
superseded, and which it is desirable to 
drop as completely as possible. I notice 
that the British Parliament is considering 
a bill for increasing from eleven to twelve 
years the age at which children can be 
permitted to leave school and begin work 
in the factories, and some people over 
there are opposing the bill because it will 
be withdrawing from the producing force 
of the nation a certain proportion of cheap 
labor, and will thereby be contributing to 
the advantage of its competitors. The 
weight of this argument, if it ever had 
weight, has been reversed, and now bears 
in precisely the opposite direction. The 
cheapest production is that which employs 
the least amount of cheap labor. Thisis the 
latest and as yet the highest achievement 
of civilization, the gradual emancipation 
of the children. There was a time, of 
course, in the development of civilized in- 
dustries when cheap labor was an import- 
ant factor in cheap production. That was 
the time when the wise men of the day 
were telling how it took nine persons to 
make a pin, and the co-operation of the 
nine cheap workers undoubtedly made a 
cheap pin. But now, so far as any line of 
product is dependent upon cheap labor, 
upon the continuous repetition by human 
hands of simple operations, it makes a 
mode of production that is very far from 
having reached its full development. Let 
the highest and most costly labor of the 
tool room attack the work, instead of the 
cheap labor of the factory child, and the 
latter is rapidly made superfluous. In- 
stead of nine pairs of hands making a pin, 
no hands now touch it from beginning to 
end, and the pin is both better and cheaper 
than ever. And things much more diffi- 
cult of manufacture than a pin are now 
produced by the skill of the tool room, 
and absolutely without the cheap labor 
which so long held enthralled so large a 
rortion of the human race, arid which 
labor, by reason of its cheapness, produced 
so little more than the means of bare sub- 
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industry and scheming, may not be benevo- 
lent, but they are prolifically beneficent. 
We must continue to look less and less to 
cheap labor for cheap production or for 
profitable manufacture. We have got so 
far beyond our fears of the “heathea 
Chinee” that we are very properly ashamed 
of ever having harbored them. It is only 
the nation which is possessed.of the most 
intelligent labor, and of laborers whose 
market value is the highest, that is our 
real competitor. TECUMSEH SwIFT. 





Engineers in the British Navy. 
Editor American Machinist: 


It seems singular that I, a former engi- 
neer in the United States Navy of the 
regular service, should at the age of fifty- 
eight years be writing criticisms of the 
Royal Navy of England; but our navy 
having done away with engineers alto- 
gether, there is nothing on our side the 
water left for me to write about. 

A year ago I wrote you a private letter, 
in which I deprecated the war scare which 
was infecting every one up and down our 
coast, for the reason that the fleet of Spain 
would never leave its own coast. I could 
not understand how it would be possible 
for any commanding officer, sane and in 
his right mind, to leave home with his 
engine rooms in the condition which I 
knew them to be in from several years of 
general observation. 

Unfortunately for my prediction, the 
courtly old gentleman, Admiral Cervera, 
could not see into his own engine rooms 
so well as I could from 3,000 miles dis- 
tance; so away he came and gave us quite 
a little (newspaper) scare, while he was 
out of sight and a mystery. 

Fleet against fleet, the forces, to outside 
observers, looked about even, and so was 
the betting. 

I have been reading Kipling’s little 
sketch in your March 16 number, and I 
have had some personal acquaintance 
which has led me to believe that they are 
very good men, though rather small in 
stature, and it is a pleasant thing to learn 
that “the newer generation of deck officers 
bred to pele masts know that he is the 
king pin of their system.” 

If that is true, the engineers of the 
Royal Navy having with them the sym- 
pathies of a popular writer like Mr. Kip- 
ling, may possibly work out their own sal- 
vation, and that of the whole service—but I 
will make no positive prediction based on 
reason or logic; a popular writer, of 
course, being a thousand times more effec- 
tive than all the anonymous letters which 
have been published in the London engi- 
neering papers for twenty years. 

What the Royal Navy should have, if 
they expect to prosper, is an Engineer 
Corps similar to what we had thirty-five 
or forty years ago under Mr. Isherwood, 
which system developed Robert Milligan, 
chief of the “Oregon,” and the “Oregon” 
herself, while the lack of any system at 
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all developed the “Thunderer” and the 
“Terrible” and the rest of them, fitted 
with the Bellville boilers, about which 
there was so much brag a short time ago. 
The discovery has been made that the fly- 
ing arrows so liberally shown in the de- 
signs of Bellville to point out the proper 
courses for steam or water to follow, had 
been omitted from the actual construction, 
and consequently the separators did not 
know how to separate. 

It has also been discovered that a very 
slight leak from the sea water into the 
vacuum or fresh-water side of the con- 
densers, will produce effects bad enough 
in a Scotch boiler, but a hundred times 
worse in any form of a water-tube boiler. 

Another discovery which came under 
my Own notice on board one of the ships 
mentioned by Kipling, was that passing 
feed water through several tons of 
screened bunker coal, although it did not 
seriously reduce the oil, did seriously 
charge it with coal dust, so that’ the 
gathering on the furnaces caused some of 
them to flatten. This was on an order 
from Whitehall, 3,000 miles distant, which 
the ship’s engineers dared not ignore. 

These things which I have just men- 
tioned as discoveries are new only to those 
on shore who have in charge the designing 
and inspection and management, apparent- 
ly out of all communication with the sea- 
going men, whence comes Kipling’s de- 
sire to “take down the designer for four 
hours at full speed in our engine room.” 

Here is another indictment from the 
same article which no engineer of the 
Royal Navy would ever dare to think of 
printing : 

“The engineer's duty shifts him from 
one ship to another, to good, smooth and 
accessible engines, to vicious ones with a 
long record for deviltry, to lying engines 
that cannot do their work, to impostors 
with mysterious heart-breaking weak- 
nesses, to new and untried gear fresh from 
the contractors’ hands, to boilers that will 
not make steam, to reducing valves that 
will not reduce, and auxiliary engines for 
distilling or lighting that often give more 
trouble than the main concern. He must 
shift his methods for each, and project 
himself into the soul of each, humoring, 
adjusting, bullying, coaxing, refraining, 
risking and daring, as need arises.” 

To me the remedy seems quite plain. 
It is, to fill the steerage with strong young 
men, all in the line of promotion. There 
should be enough to give three of these 
juniors for each important station when 
under way—that is, one for each watch. 
At quarters for action they may be drafted 
into other divisions if there is a surplus. 

The old-fashioned “forrard’’ officers, 
bos’n, gunner, carpenter and sailmaker, 
could very well be left on shore. Each 
“forrard” officer is as heavy as two engi- 
neers. 

With a plenty of young men of this class 
there will be no need for the assistant en- 
gineer to go into the fireroom and get the 
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oil and coal dust ground under the skin. 

With a naval engineer corps it is pos- 
sible to get reports from the fleets and 
ships and naval stations, as to the actual 
working of new and experimental things, 
and to make experiments at home, so that 
the corps shall in time become competent 
to design and inspect its own machinery, 
and to eliminate “those vicious engines 
with a long record for deviltry,” and the 
others on Kipling’s list. 

In the ideal corps which I have in mind, 
a pleasant intimacy—not subversive of any 
reasonable discipline—should exist be- 
tween seniors and juniors all through; the 
seniors encouraging the juniors in study 
and improvement, and in the making of 
truthful reports of the things under their 
notice. It is from the lower ranks that 
true knowledge comes, if the high-rankers 
get it at all. 

Finally, it may be said that it is the en- 
gines themselves which give the orders as 
to their requirements, and it is only by 
anticipating those orders, instead of orders 
from Whitehall, that the ship engineers 
are able to avoid disaster. 

Wi1iAM H. HArRISON. 

Braintree, Mass. 





The Compound Die Again. 
Editor American Machinist: 


I must offer a few words in defense of 
the compound die shown in issue of 
March 9. Mr. Towle, in your issue of 
March 23, takes exception to the com- 
pound die, on the ground of the cost of 
making it. I am afraid our friend has 
been having some experience with “die 
makers.” 

We formerly used dies similar to that 
described by Mr. Towle, and discontinued 
their use on account of cost, maintenance 
and cost of output. I have before me the 
manufacturing card for the last run of 
the die described, and it shows 15,200 
disks punched at a cost for labor of $1.56, 
or practically 10 cents per thousand. This 
operation is final, as the disks are dead 
flat and entirely free from burrs. 

This number (15,200) was run through 
without grinding the die. “For electrical 
reasons” we use steel entirely free from 
scale on both sides. 

Speaking of renewals, it seldom hap- 
pens that a die is like “the deacon’s one- 
hoss shay.” It more frequently has weak 
spots. That’s where we get our work 
in again. In case a tooth or two goes, 
we can replace one in thirty minutes by 
the watch, as we mill up more stock for 
segments than we require for the die, and 
have a few segments laid by. 

The die described in March 9 issue has 
to date punched more than 50,000 blanks, 
and has not been ground down to exceed 
.035 inch. Consequently, 300,000 blanks 
will be a conservative estimate for the life 
of the die. The cost of this die was un- 
der $60, and I do not believe the die de- 
scribed by Mr. Towle can be made for 
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$25. You can figure your tool-cost per 
thousand and take your choice. 

As to quality of output, I need say 
nothing. If any fellow-craftsman is in- 
terested, I should take pleasure in mailing 
him a few blanks. We obtain absolute 
interchangeability of slots, a feature not 
always obtained in a solid die. 

Our armature cores are built up with- 
out a stroke of flatting or filing; this is 
very desirable from our electrical point of 
view. The objection as to the amount of 
accurate workmanship I can only answer 
by saying that I think that the actual 
nervous strain on the tool-maker, pro- 
vided he be a good one, is less in making 
a die of this class than in making a solid 
one. He must be able to make a templet 
absolutely accurate, and to make his fly- 
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with coarse feed, and all sorts of num- 
bers of teeth from two to thirty-six, also 
taps and hobs for hobbing worm wheels, 
and enough of them to keep the lathe em- 
ployed nearly all the time, he would get 
tired of making his cams, and wish he had 
an attachment that requires only a change 
of screw gears to produce what he wanted. 
He would find also that his pile of cams 
would take as much time to make, and 
cost as much, as my attachment, and he 
would never be done making cams. 

I made a simple attachment for this 
purpose about nineteen years ago, some- 
thing on Brother Whipple’s idea—“a dif- 
ferent one for every different cutter.” 
That was all right for the work in hand, 
for we had only one kind of cutter to 
make. It was not exactly a cam, how- 
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able quantities. It consists of a box frame 
of whitewood, and, in this case, placed on 
the bench and belted from the line shaft. 
The operation is evident without explana- 
tion. The screws, or what not, are fed 
into the hopper, which gradually shakes 
them down into the box below. As they 
fall they encounter the current of air from 
the fan, and the chips, being the lighter, 
are driven the farther distance away from 
the fan and fall into the chip drawer, while 
the screws not sufficiently diverted 
from a vertical path to prevent them from 
dropping into the drawer provided for 
them. The disk fan was run at 1,800 ro- 
tations per minute, while the speed of the 
hopper was 180 per minute. The hopper 
was made to slide on the top of the frame, 
and to be adjusted at different distances 
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DEVICE FOR SEPARATING CHIPS FROM SCREWS OR OTHER SMALL ARTICLES. 


cutters to it, with a milling machine that 
is as Caesar’s wife, he will find his trouble 
mostly in the anticipation. If Mr. Towle 
should happen Rochester way, and will 
give me a call, I may convert him. 
W. A. WARMAN. 
Rochester, N. Y. 





Devices for Backing Off Cutters. 


Editor American Machinist: 

I noticed in your issue of February 16 
an article by Mr. C. H. Whipple, in which 
he criticises a number of articles previous- 
ly published; among them one of mine, 
published December 29, describing an at- 
tachment for backing off cutters. At the 
same time he describes one for backing off 
a cutter, and says that mine is too expen- 
sive and takes too much time to make. 

I believe that if Brother Whipple had 
cutters to make, with varying amount of 
clearance for different cutters, all the way 
from almost none at all to sufficient rake 
for shaper cutters for wood, or for brass 


ever; it was a face-plate nearly as large 
as the lathe would swing, with a circle of 
studs with rollers on them near the edge 
of the plate, to operate against a cam- 
piece on the side of the main cross-slide, 
and used the compound rest to feed the 
tool to the work. This worked very well, 
perhaps as well as any rig on a common 
engine lathe can work for that purpose. 
But if a fellow has all kinds of cutters to 
make, the attachment using the screw 
gears is, it seems to me, ahead of any- 
thing else for an improvised affair. 
Geo. H. Frizze.t. 
Chicago, IIl. 


Device for Separating Chips From 
Screws. 


Editor American Machinist: 

The sketch that I send you with this 
shows, in end elevation and vertical longi- 
tudinal section, a device for separating 
chips from screws and other small ma- 
chine parts which are made in consider- 





from the fan. This was found necessary, 
as our screws and studs varied from 3-32 
to % inch in diameter, and if the blast was 
too strong on the small screws or cupped 
studs, they would be carried with their 
chips to the wrong drawer for them. Vary- 
ing the distance of the hopper from the 
tan answered the purpose of changing the 
effect of the air blast. The sketches show 
the provision made for this, the automatic 
feed to the hopper, also the open ends of 
the frame to allow the free circulation of 
the air, so that no further description is 
necessary. 

The screws and studs used in the ex- 
periments with this device were taken 
from the screw machine with their chips 
and run through an oil separator. This 
extracted the oil fairly well, and most of 
the screws were free from their chips. If 
they could afterwards have been washed 
in a soda kettle, I have reason to believe 
that they would have worked like a charm 


R. B. C. 


in the separating device. 
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Improved Triangles — Fly-Wheel 
Stresses—Precision in Mechan- 
ical Terms. 

Editor American Machinist : 

The mention of glass triangles and im- 
proved T-squares which have recently ap- 
peared in the “American Machinist” re- 
calls a form of triangle which I made in 
my drafting days, and which seemed, to 
me at least, to be an improvement over the 
usual type. Nearly every beginner experi- 
ences difficulty in keeping his paper clean, 
and in spite of constant attention to the 
blade of his T-square and the surfaces of 
his triangles, he often finds it a puzzling 
occupation to keep track of the earlier 
lines in a drawing which has been some 
time in hand. 

I am afraid glass triangles will not be 
found to possess any marked advantage 
in this respect over the more usual hard- 
rubber instruments; but the latter are open 
to the objection of being liable to curl or 
warp, and those which exhibit this ten- 
dency are an unmitigated nuisance to the 
user. I found this difficulty was most 
effectually met by thickening the edges of 
the triangle by cementing on strips of thin 
hard-rubber sheeting, and afterwards true- 
ing up the thus thickened edges. This gave 
a wider guiding surface for the ruling pen, 
but still not so great as is often met with 
in the skeleton triangles of wood which 
some draftsmen prefer. In this way only 
a very small amount of surface came in 
contact with the paper, while pressure of 
the fingers on the center of the triangle 
gave an elastic grip of the paper, so to say, 
which was very much more satisfactory 
to work with. The strips need be only 
about 3-16 inch in width, but of course 
they require to be neatly joined at the 
angles. 

In calculating the stress due to centrif- 
ugal action in a fly-wheel rim, the weight 
1 the latter is frequently unknown, and 
the usual formula given by you in answer 
i8 (issue February 23), is not convenient- 
ly applicable. It is of service to remember, 
in this connection, that for cast-iron 
wheels, the stress per square inch = S = 
(D N)* very approximately; D being the 
mean diameter of the wheel in feet, and NV 
the revolutions per second. Of course, if 
N is given in revolutions per minute, the 
result found as above is to be divided by 
3,600. Also if the limiting rim velocity of 
80 feet per second is adopted, the number 
of revolutions per minute (N*) must not 
1530 
D 


exceed N* = I drew attention to 


these facts in the “American. Machinist” 
some eight or nine years ago, but they 
will doubtless bear repetition at this time. 

My more particular object in referring 
to this answer was to lodge a protest 
against the use of the term “strain” when 
“stress” is meant. In the matter of faulty 
nomenclature we are all big sinners, but I 
think we should contrive to avoid the in- 
terchange of terms which are as widely 
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different in meaning as cause and effect 
must ever be. 

Another, but less apparent slip occurred 
in an article on “The True Nature of the 
Crank Motion” (issue November 17), 
wherein the following statement will be 
found :“‘ If a moving body at the end of a 
second has a velocity of 10 feet per second 
greater than at the beginning of the sec- 
ond, its acceleration is 10 feet per second.’ 
I have no doubt that in nine out of every 
ten books on mechanics, confirmation of 
the foregoing assertion could be found, 
and I am equally confident that I shall be 
considered hypercritical by many when the 
grounds on which I take exception to the 
above statement are given. But Mr. Te- 
cumseh Swift would have us more careful 
in the use of terms, and his recent ex- 
hortation to this end must serve as an 
excuse for my temerity in this instance. 

The point which I wish to bring out is 
that such an expression as “the accelera- 
tion is 10 feet per second” does not com- 
pletely define the condition of affairs. 
Acceleration may be defined as the rate 
at which velocity is gained; but “1o feet 
per second” is a velocity and not a rate 
of gain of velocity. Thus, if a body is 
moving at 100 feet per second at the com- 
mencement of a noted interval of time— 
say one hour—and at the end of that 
period its velocity has increased to 110 
feet per second, we should be justified in 
stating that the acceleration was 10 feet 
per second per hour. Here the 10 feet per 
second represents the increase of velocity 
acquired by the body, but the time in 
which this increase was acquired plainly 
requires to be stated, and hence the true 
expression for the acceleration requires 
the stipulation “per hour” to be appended. 
It is of course quite immaterial what the 
selected interval of time may be, so long 
as it is stated and not left to be inferred, 
as in the case first cited. It is true that 
in general, accelerations are quoted “per 
second,” but there is actually no indica- 
tion in an expression “10 feet per second” 
whether it means “Io feet per second per 
second” (as it did in the case referred to), 
or “1o feet per second per hour” or “per 
minute.” I am conscious that I am run- 
ning a big risk of being accused of “‘quib- 
bling,” but on the other hand there is no 
reason why greater precision of expression 
should not be aimed at, especially when the 
full statement so very plainly suggests to 
the student the factors involved, as does 
the foregoing. M. E. 

[In the matter of draftsmen’s triangles 
it is passing strange to us that so few 
draftsmen acquire the habit of turning 
their triangles around for the various 
angles instead of turning them over. The 
soiling of the paper is chiefly due to the 
moisture gathered from the hand which is 
rubbed into the paper when the triangle 
is turned over. With the 45-degree 
triangle there is no necessity for ever 
turning it over, as every angle can be 
obtained equally well by turning it around. 
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With the 30-60 degree instrument, it is 
occasionally necessary to turn it over to 
get the required length of line in certain 
directions, but this necessity is not com- 
mon. The habit of turning the instru- 
ments as advocated is easily acquired, and 
leads to a surprising difference in the con- 
dition of the completed drawings.—Ed. ] 





The Legal Responsibilities of Shop 
Proprietors. 
Editor American Machinist: 

Lawsuits involving questions as to the 
proper construction and operation of ma- 
chinery are certainly very common. 
Whether they are more frequent, in gen- 
eral, than formerly, I need not discuss; 
but, locally, the courts grind a fairly 
steady grist of suits of this class. Of 
course the surface roads get a good share 
of complaints, accompanied by demands 
for cash, which get into the courts occa- 
sionally; and as the companies, as a rule, 
settle where they reasonably can, only the 
more doubtful cases are argued. 

Just now a case is being heard, in which 
the injured plaintiff avers, among other 
things, that a suitable shipper was not pro- 
vided, that a certain machine could not be 
readily handled owing to its hight, and 
that a suitable place was not provided for 
the operator to stand; that the operator 
had not been properly instructed, and so 
on. The majority of machines are de- 
signed to give reasonable security against 
accident with a fair amount of care; but 
the point as to what is “adequate protec- 
tion” provided by the designer on the one 
side of the argument is just as hard to 
determine as, on the other side, the amount 
of care and responsibility incumbent upon 
the attendant of the machine. 

The responsibility increases as the judg- 
ment and experience of the worker. We 
expect the journeyman to be less liable 
to injury than the apprentice, and the lat- 
ter is more frequently warned of what is 
dangerous in the practice and mechanism 
of the shop. These warnings are some- 
times accompanied,by threats in case of a 
violation of the order, and often both 
threats and warnings crystallize into the 
printed “Rules and Regulations” familiar 
to shop men. 

Here is a matter of vital importance to 
those having charge of inexperienced help, 
the class most liable to injury. The threats 
must be enforced if the employer would 
avoid legal entanglement if accident should 
happen. Very often a practice officially 
condemned by the employer is permitted 
in the shop in order, by the risk, to save 
time. The Bulletin of the Commissioner 
of Labor, issued in January, quotes an 
opinion of Chief Justice Lore, of the Su- 
perior Court of Delaware, which is quite 
apropos of the matter in hand. The plain- 
tiff, Chielinsky, a boy 13% years of age, 
tried to put a belt on the line shaft, when 
a set screw caught his sleeve, drew his 
arm around the main shaft, crushing and 
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mangling the arm so that it had to be 
amputated. Amid the verbiage of the in- 
structions to the jury the following is 
worth quoting: 

“We understand it is conceded that the 
putting on of the belt of the line shaft was 
dangerous work for a boy of his age and 
experience. If Chielinsky climbed up on 
those stringers that day and tried to put 
the belt on in pursuance of the instruc- 
tion, or with the knowledge and consent of 
the company, and without knowing the 
danger to which he exposed himself, then 
the company was negligent, and the plain- 
tiff is entitled to recover. And this would 
be so even if the company had previously 
instructed him not to go there, if after- 
wards they had permitted or induced him 
to go by permitting him or other like boys 
to do that work. Under the decisions of 
this State, even if Chielinsky were guilty 
of some negligence, yet, if the defendant 
was guilty of the negligence which was 
the proximate cause of the injury, still 
Chielinsky would be entitled to recover. 
If on the other hand, Chielinsky attempted 
to put on the belt of his own motion, out 
of the line of his employment, without the 
order or the consent of the company, he 
cannot recover. In that case he took the 
risk and must take the consequences of 
his own act. The negligence of the de- 
fendant is the ,round of the plaintiff's 
right to recover, and the burden is on the 
plaintiff to prove such negligence to your 
satisfaction by a preponderance of the 
evidence.” 

The jury rendered a verdict in favor of 
the plaintiff. 

I have already pointed out that warn- 
ings to employees often are to be found 
in the printed rules and regulations, but 
it does not follow that if the employer 
fails to make rules the omission would 
furnish a basis of liability. For instance, 
in an action brought against a railroad 
company, one of the counts in the declara- 
tion was the charge of “negligence and 
carelessness in failing to make and en- 
force reasonable and proper rules and 
regulations for the guidance of its em- 
ployees in its said business.” The com- 
pany took the case before the Supreme 
Court of New Jersey last September and 
Judge Lippincott delivered the opinion, 
and, in connection with the charge quoted 
above, has this to say: 

“This count of the declaration is framed 
upon the general idea that it was the duty 
of the defendant, as master, to make and 
enforce rules and regulations for the 
operation of its yard. I think it is suf- 
ficient to say that in the law no such legal 
duty existed upon the part of the de- 
fendant. There is no prin- 
ciple of law compelling the establishment 
of rules by which the work of the master 
shall be done by the servant. The great 
danger to the master would be the estab- 
lishment of rules and regulations for the 
conduct of his business, the operation of 
which might result in risks not contem- 
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plated by the parties, and involve serious 


discussion as to their reasonableness.” 
R. I. Cece. 





Another Way to Back Off Cutters. 


Editor American Machinist: 

In the “American Machinist” of January 
5 you ask for contributions from shop 
men written in shop language. I submit 
the following kink for relieving gear or 
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what will happen to tooth f if the tool is 
fed in to the proper distance; g shows the 
appearance of a tooth after having been 
relieved. The mode of operation is, to 
back off one tooth of each cutter all 
around, loosen up the nuts and the lock- 
ing bolts, turn the cutters one tooth ahead, 
tighten up and proceed as before. 

Fig. 2 is-a view of the forming tool and 
holder, as it would look from the front 
of the lathe; / is a circular forming tool, 
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Fig. J 


RIG FOR BACKING OFF MILLING CUTTERS 


other formed cutters. The two working 
drawings herewith will, I believe, make 
the construction sufficiently plain. Fig. 1 
is a face-plate fitted to the spindle of a 
lathe, which, for cutters 2%4 inches diam- 
eter, should not be less than 18-inch swing, 
and a good, solid machine. There are six 
studs fitted to reamed holes, and each held 
in place by a small shoulder in front and 
a nut at the back of the face-plate. On 
these studs are mounted the blanks to be 
relieved, each held in place by a nut and 
washer on the outer end of the stud. The 
bolt a brings the teeth in correct position, 
and keeps the blank from rotating during 
the relieving operation; b is a clip held to 
the face-plate by two screws and two taper 
dowel pins. One side of the square bolt a 
bears on the face-plate, and the other 
sides, in clip b, should be a nice working 
fit, with a little clearance, as shown by 
dotted lines on the side where set screw c 
is. This set screw is for locking bolt a 
after the cutter is in right position. Bolt a 
should bear on the sides of the space be- 
tween the teeth of the cutter blank, but 
should not bottom. Dotted arc de shows 


made in two parts; 7 is a side view of / 


notched for 


dowel pin for keeping both halves always 


cutting edge, and showing 


in same position; 7 is a section of one part 
of i; k is a holder in the form of an angle 
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Fig. 2 
AND HOLDER FOR SHAPING MILLING 
CUTTERS. 


TOOL 


plate tongued at / to fit the slot in the tool- 
block of the lathe; m is a clamping piece, 
tongued at n to give more thread for cap 


screw 0, which clamps the holder to the 
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tool block. The length of stud p between 
h and k should be only long enough to let 
the studs in the face-plate clear the cross 
slide, which gives greater rigidity, a very 
essential feature in any relieving lathe. 

The good points claimed for this device 
are that it costs only about one-fourth as 
much to make as the usual cam arrange- 
ment, while its output is about the same. 
The circular forming tool which can be 
used with this rig, when there are several 
shapes used on the same holder, costs less 
than the usual forming tools tediously 
worked out by hand to fit templates. Be- 
sides, when the right shape is once se- 
cured, it remains the same until the tool is 
completely ground away, making hun- 
dreds of cutters, or as many of one kind 
as are likely to be used in any factory in a 
decade. On account of the large amount 
of clearance necessary with the tool used 
with the cam outfit, it wears very rapidly 
and does not maintain a correct shape as 
well as the circular tool here described. 
It will be seen in Fig. 1 that the finished 
tooth g has not got the nice, curved relief 
seen in the commercial cutter, but is nearer 
a straight line. While this is not so pleas- 
ing to the eye, after using this kind of cut- 
ter on thirteen gear-cutting machines for 
several months, I am not able to see that 
this impairs its usefulness. 

I don’t claim to be the originator of this 
device, or that it is new, although not very 
generally known. While I worked out 
the details of this rig, such as the circular 
(forming) cutter and the bolt for properly 
locating the teeth of the cutter blank to be 
relieved, the principle of the thing as re- 
gards mounting on face-plate and position 
of cutter blank, was suggested to me by 
W. G. Parker, of this city, who saw it 
used in a clock factory several years ago. 
If the tool-maker who used it there can 
give any more information as to its origin 
or its good or bad features, let him speak 
up. R. D. Morse. 
Chicago, IIl. 





Shrink Fits. 
Editor American Machinist : 

A short time ago I had a little experi- 
ence in “shrinking fits” that goes to con- 
firm the answer given “Glasses” by the 
editor in response to his call for light. 

I had two gears, 3 inches diameter, 2 
inches long, to shrink on a shaft. They 
were both carefully bored in the lathe and 
reamed by hand to % inch. The shaft 
was then turned .003 inch larger. The 
first gear was then placed in a small coal 
stove and heated to just a blue color, the 
shaft slipped in and cooled off as quickly 
as possible, the shaft not having changed 
color; and it was found to be tight. I was 


sO anxious and interested in the examina- 
tion and testing that I allowed the other 
gear to become a bright cherry-red. This 
I allowed to cool to the same heat as the 
first gear, then slipped the shaft in and 
cooled as before. 


Congratulating myself 
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that I had a good job, I placed the shaft 
in the vise and gave the gear a “yank” 
with my hands, and to my surprise found 
it loose. 

In the “Young Machinist’s Practical 
Guide,” published by the Morse Twist- 
Drill & Machine Company, you will find 
instructions for making a casting of pre- 
cisely the same size of a broken casting 
without the original patterns. This con- 
sists of using the broken casting for a 
pattern, then heating the new casting to 
a low-red, covering with fine charcoal, 
then ashes, so as to allow it to cool slowly. 
This process, it is said, will expand the 
new casting to the size of the pattern, and 
there it will remain in its expanded state. 
From this I conclude that cast iron when 
overheated will not contract or shrink as 
much as it expands. CoBwEBs. 





The Latest and Largest Hydraulic 
Press. 


Editor American Machinist: 

I notice in your issue of March 16, 1899, 
an article headed “The Latest and Largest 
Hydraulic Press.” While it may be the 
latest, it is by no means the largest, as 
you will note from the following com- 
parison, based on figures which represent 
the dimensions, etc., of a hydraulic press 
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it, and have thought to pass in review 
some of the articles, trusting you will 
blot out such comment as seems best un- 
said. 

It appears to me Mr. Horner well de- 
scribes a first-rate way to make a pattern 


that ought not to be made. The crane 
cheek in itself roughly corresponds with 
the uprights of planing machines, which 
the old-time machine tool builders made 
the same way, but have been abandoning 
as they made new patterns for thirty 
years, using just round-cornered, cored 
sections, which are lighter, cleaner and 
stronger, the patterns stronger and cheap- 
er; one pattern with changeable facing 
strips and bosses serving for both sides. 
The patterns are much easier to mold, 
and the castings easier to clean when the 
patterns are made right—not split, but 
made whole and molded in the drag with 
the parting corner and parting line as 
shown in the sketch. When a pattern is 
split for such work, the joint shows in the 
casting in such a way that no amount of 
work can obliterate it, whereas if the part- 
ing is made as shown herewith, when the 
fin is chipped or ground off, the round 
corner is complete and the joint disap- 
pears. The thing that is right for a plan- 
ing machine or a boring mill upright can- 
rot be much wrong for a crane cheek. 


B. I. Co. Parkhead. 
Maximum capacity............... 14,000 tons 12,000 tons 
Diameter of plungers............. (2) 50% in. (1) 72 in. 
Total Brew SHRBETS. «06.6 cccccee 4,006 sq. in. 4,071 sq. in. 
Pressure per square inch......... 7,000 lbs. 5,900 lbs. 
Width frame inside the columns... 14 ft. 6 in. 15 ft. 
Working hight under crosshead.. 17 ft. 1% in. 13 ft. 


Power supplied by............... 


Balance cylinders (H. P.)........ 
Balance accumulative pressure... . 
* This is probably a mistake. 


which we have at our works, and which 
has now, been in operation for several 
years: 
E. M. MclItvatin, 
Gen. Sales Agt., Bethlehem Iron Co. 


[The press of the Bethlehem Iron Com- 
pany has been illustrated and described in 
our columns. The item referring to the 
Parkhead press was from an English 
source, and appeared as it came to our 
hands.—Ed. ] 





Various Comments. 
Editor American Machinist: 

Among the old readers of the ‘“Amer- 
ican Machinist” who have not been quite 
able to keep pace with the changes and im- 
p-ovements that have taken place in its 
matter and make-up, and, in fact, once in 
a while suppress a longing for the “‘Amer- 
ican Machinist” of old, the number for 
March 16 seemed someway to come nearer 
the old-time paper than others for a long 
time, and so I have come to remark upon 





f (3 sets cylinders) 
54x90 in. 
(2) 13 in. 
2,000 Ibs. sq. in. 


18 ft. is a long stroke. 


(4 sets cylinder) 

21 in., 43 in. x 18 ft. stroke* 
(2) I§ in. 

1,300 lbs. sq. in. 


I sometimes wonder what the firm which 
posts the words “No admittance” on their 
shop doors think when they read such de- 
scriptions as you give of the machines, 


Parting / 
Line 


~~ American Machinist 


HOW TO PART THE MOLD. 


tools and methods used by such firms as 
the Cincinnati Milling Machine Company. 
Likely that “they are fools’; as the mill- 
ing-machine men may wonder when they 
see the words “No admittance,” “what the 
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proprietors have inside their shops that 
they are ashamed of.” 

One needs to read the description of 
“the largest hydraulic press” twice over to 
begin to realize what a press that will 
exert a force of 12,000 tons means. A steel 
cylinder 6 feet inside, made of nickel steel 
and weighing 42 tons finished, is in itself 
worth stopping to think twice about. 

If one has any doubt about Kipling be- 
ing the greatest living author, he cannot, 
after reading his description of what goes 
on in an engine room, doubt his ability to 
use vigorous English in a sledge-hammer 
fashion. 

We who keep inside the field of ma- 
chine tools and engines, get only through 
such articles as that of Mr. Spaulding an 
insight of the wonderful things done in 
the line of agricultural machinery. Agri- 
cultural machinery is invented and grown, 
and not designed; the proportions are 
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FIG. I. 


evolved, not figured, and it has probably 
reached the highest state of perfection in 
one direction of any machinery. Its fac- 
tor of safety is likely nearer 11% than 10; 
the bits of genius mixed in here and there 
are wonderful, and the methods of manu- 
facture are unique and stupendous. 

The man who first had the courage to 
turn shafting with a hollow augur, to 
straighten it likewise, and smooth it by 
rolling down the roughness rather than 
filing it off, deserves success. To an out- 
sider the different parts of his machinery 
do not look as if they were quite as nearly 
1elated to each other as would be best, but 
as if the man who designed one part left 
the others for the man to make himself. 

Fred C. Keighly’s article on “Success in 
Coke Making” has the old-time ring about 
it, and the cut of the undercut planing tool 
must make every old planer hand want to 
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kick himself. I do not think it fair for 
the device to appear simply as from F. }. 
Reed & Co.’s place. If it is Mr. Reed's 
scheme he ought to have the credit for it, 
and if one of his workmen’s, then all the 
more should the man be honored. 

Who would not be willing to take off 
his hat to the man who conceived the idea 
tor moving that 82-foot, 140-ton tank by 
putting a few inches of water under it? 


Passing over other articles not inspir- 
ing special mention, the ingenious scheme 
of the Pratt & Whitney Company to keep 
the cross-rail of their profiling machine 
true, seems to me to be just one of those 
cases where prevention would be much 
better than cure. If they would make the 
cross slides, which seem to be coupled in 
one, 25 per cent. longer and cut off the 
cross-rail to the same length, their truth 
would be assured to the end of time. It’s 
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INSTRUMENT FOR ADDING FRACTIONS. 

a case that will admit of that change, and 
be less in the way than the cross-rail, as 
shown. 

I see I have already doubled the length 
of a reasonable letter and have said but 
ualf I had planned to say, so will split the 
difference and desist. JoHn E. Sweet. 

[Professor Sweet's suggestion regarding 
the undercut planing-tool holder was fol- 
lowed up with the result given in our issue 


for April 6.—Ed.] 





An Instrument for Adding Fractions. 


Editor American Machinist: 

The accompanying engravings illus- 
trate a draftsman’s adding machine that 
hangs by my drawing board, and is used 
for the convenient adding of fractions. A 
pencil-point is placed opposite the de- 
sired quantities in succession, and the 
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disk is turned until the pencil strikes the 
stop, the sum appearing through the hole 
in the disk. To set at zero, the pencil is 
placed opposite the small gear and brought 
to the stop. 

To make this diagram the paper, about 
7 inches square, should be pasted on a 
piece of pine board or stiff straw board. 
A circle about 5 inches diameter, gradu- 
ated into sixty-fourths, is cut out of card- 
board and held in place by a pin through 
the center. The figures are marked on 
the paper just outside the disk, and do 
not turn. To mark the central circle of 
figures, place the zero point, which is op- 
posite the small gear, against the stop and 
mark o0—oo through the hole in the disk; 
then advance the disk one sixty-fourth 
and mark again, and so on around the 
circle. The two gears are cut from “cigar 
box wood” or thick straw board with a 
bracket saw, and are arranged to register 
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automatically the number of even inches 
( i. e., the number of revolutions) as the 
main disk starts over again when it has 
counted up to sixty-three sixty-fourths. 
The sixty-fourths and thirty-seconds are 
distinguished by having one set of figures 
in red ink. 
set to zero, and Fig. 2 after an addition 
has been made. Geo. F. SUMMERS. 


Fig. 1 shows the instrument 


[This instrument seems to us a very 
interesting one and well calculated not 
only to facilitate the addition (and sub- 
traction) of common fractions, but its use 
would prevent many mistakes.—Ed. } 





The Fly-Wheel in Electric Service. 


Editor American Machinist: 

I have read your editorial “Revelations 
of Electric Power Tests,” in the “Ameri- 
can Machinist” of February 2. I think it 
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is wrong to put such heavy fly-wheels on 
the engine itself. It would be better to 
have an ordinary fly-wheel on the engine, 
and then on the dynamos another sheet- 
iron fly-wheel in order to acquire a great 
circumferential speed with a small weight. 
The advantages of the arrangement would 
be: First, the absorbed power would be 
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Fig. 4? 


THE PIECE TO BE FACED. 


less; second, there would be more nearly 
normal pressure on the open belt, since 
the great variations of power of the 
dynamos would go on the sheet-iron fly- 
wheel. A. BoLLINcKx. 


Brussels, Belgium. 





An Improvised Rotary Planer. 
Editor American Machinist : 

Two years ago, at a smelting works in 
Russian Poland, I assisted as consulting 
engineer in the reconstruction of a smelt- 
ing furnace 62 feet high. The old cast- 
iron base, 28 feet in diameter, for support- 
ing the greater part of the furnace, was 
broken in many places, and I was ordered 
to get out a heavier and stronger one. The 
base was to be in eight pieces, as shown in 
Fig. 1, finished at aa for the pillars and 
at the ends bb to an angle of 45 degrees. 
The faces aa were easily done on the 
planer, but the ends were more difficult. 

I finally rigged up for the purpose our 
traveling head-shaping machine and an old 
head-stock of a lathe with about 15-inch 
swing, as shown in Fig. 2. The recipro- 
cating slide of the shaper was taken out 
and the head-stock was secured to the 
saddle with the spindle at right angles to 
the frame M. We were able to fasten it 
without drilling any holes. The head- 
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stock was driven by the pulley P on the 
shaft S, and this was driven by a pair of 
old bevel gears B, the driving gear being 
attached to the crank face of the shaper. 

On the face-plate F -were fixed, as 
shown in Fig. 3, four tool holders carrying 
the cutting tools of octagon steel. Tool 
No. 4 was given a flat edge for finishing 
and was placed a little nearer to the cen- 
ter of the spindle than the others. After 
the ends of the segments were laid out, 
one end to be planed was clamped to the 
table JT, as shown, and for reducing the 
weight on the table the piece was sup- 
ported near the middle by a block. 

By the use of this arrangement the fin- 
ishing of the sixteen segment ends was 
done in about 150 hours. The surfaces 
were true and gave a nice fit all around the 
base. Later I used the same arrangement 
for finishing the tops of the pillars. 

Machines for such work as this are al- 
most unknown in most machine shops, 
such work being done by a heavy slotting 
machine. But for many purposes Amer- 
ican machine tool builders could take ad- 
vantage in develcping the rotary planer 
into a more powerful, lighter and cheaper 
tool than the slotter. U. PErers. 
Dundas, Ontario. 
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Method for Setting Guide Bolts. 


Editor American Machinist: 
A very good way for lining up guide 
bolts is as follows: For example we will 
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METHOD OF SETTING GUIDE BOLTS. 


take a casting such as A, which we wish 
to have slide freely on the bolts a and b. 
Instead of drilling and tapping holes as is 
usually done, and which requires time and 
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Fig. 3 





AN IMPROVISED 


[The rotary planer is quite well de- 
veloped, well known and in extensive use 
in this country, especially in bridge and 


other structural work.—Ed.] 
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Fig. 2 


ROTARY PLANER. 


a certain amount of skill to get them per- 
fectly true, which we all know is essential, 
we have cast in the lugs B a core such as 
E, having the hole C large enough to al- 
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low of a free passage for end of holt. 
There is a shoulder F turned on the bolt, 
which rests on the casting at D, as showa 
in the engraving. Now, when all is ready, 
place the bolts in their places and lower 
casting down over them until it rests on 
the block as shown, tap it into its proper 
position and build up a putty gutter 
around the core holes and also underneath, 
as is shown by P. Then pour babbitt 
metal into core holes, let it cool, put nuts 
on bolts and draw them up firmly, and you 
will find that the casting slides as freely 
as though you had spent hours of valuable 
time in adjusting taps and laying out tap 
holes, etc. RatpH C. Davison. 





There is Nothing New Under the 
Sun—Not Even Premium Plan. 


Editor American Machinist: 

Apropos of the recent article on the 
premium plan of wages, I submit the fol- 
lowing extract from Babbage “On the 
Economy of Machinery and Manufac- 
tures,” by Charles Babbage, Esq., A. M., 
and published by Carey & Lea, Philadel- 
phia, 1832. He says in paragraph 274: 

“In some establishments it is customary 
for the master to give a small gratuity 
whenever any workman has exercised a 
remarkable degree of skill, or has econo- 
mized the material employed. Thus, ‘n 
splitting horn into layers for ‘lanterns, one 
horn usually furnishes from five to eight 
layers; but if a workman splits the horn 
into ten layers or more, he receives a pint 
of ale from the master. These premiums 
should not be too high, lest the material 
should be wasted by the workman in un- 
successful attempts; but such regulations, 
when judiciously made, are beneficial, as 
they tend to promote skill amongst the 
men, profit to the masters and diminish 
cost to the consumers.” 

On reading this the question arises—- 
Did he have the premium plan in mind, or 
was his use of the word accidental ? 

H. BorroM.ey. 





Crank Shaft Rest. 


Editor American Machinist: 

In your issue of March 2, on pages 174- 
175, you describe and illustrate a crank- 
shaft steady rest, designed by Mr. Wells, 
of Messrs. Struthers & Wells, of Warren, 
Pa. It may perhaps interest Mr. Wells 
and other readers to know that this style 
of steady rest was used by my firm nearly 
twenty-five years ago. One of our fore- 
men has also informed me that he used 
the same thing in a small agricultural en- 
gineer’s shop in Peterboro, England, about 





thirty years ago. S. NELSson. 
Lincoln, England. 
Standard Size Catalogs. 


Editor American Machinist: 

Referring to the matter of catalogs of 
standard size, we would suggest that all 
who wish to secure their adoption ac- 
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knowledge receipt of all others bya printed 
form ending about as follows: “As the 
catalog is not of any one of the standard 
sizes (31%4x6, 6x9 or QxI2), it cannot be 
properly filed for ready reference, and it 
will therefore be of little service to us.” 

S. S. Hepwortn Company. 

New York. 





Questions and Answers. 


Name and address of writer must accompany every 
question. Questions must pertain to our specialties 
and be of general interest. We cannot undertake to 
answer by mail. 

(44) R. S., Lansing, Mich., asks: What 
is acknowledged to be the best material 
for crank brasses and other bearings on 
engines; is it a question between babbitt 
metal and bronze? A.—We do not think 
there is any universal agreement as to what 
is absolutely best for this purpose. We 
ourselves think that for most cases in sta- 
tionary engine practice babbitt metal well 
hammered into place and bored to receive 
the shaft, makes the best bearing for crank 
shafts. This is not best, however, for rod 
brasses, although these are sometimes 
made partly of babbitt; that is, a part of 
their internal surfaces is milled away and 
babbitt run in and hammered. Bronze is 
probably better than brass in most cases, 
but is not often used, on account of its in- 
creased cost. 

(45) W. A. M., Paterson, N. J., asks: 
Can you give me some reason for dies 
changing their pitch. I have had a lot of 
trouble of late and cannot overcome it. 
The trouble is this: In cutting a thread 4 
inches long the pitch will change 1-16. 
This will happen with the 9-16, 4%, and %. 
We are using some good Pittsburgh iron, 
and we allow the necessary smallness in 
the sliding cut, and also give them a 
chamfer. “We are using cotton seed oil. 
A.—It is difficult to say what the probable 
cause of your trouble is, although we 
should think it is merely a matter of the 
dies not being of the right pitch. Dies 
sometimes alter considerably in hardening 
and where a thread of considerable length 
is cut with them the error is very plainly 
shown. About the only machines which 
obviate this difficulty are those which feed 
the die by a lead screw, so that the in- 
tended pitch is secured regardless of errors 
in the die itself. If some of your dies cut 
correct pitch and others do not then we 
should say that the trouble is certainly 
with the die. 

(46) V. T. G, San Francisco, Cal., 
says: Referring to the article and diagram 
on the design of shafts in the issue of 
January 12, there is some confusion in 
the notation, which I would like to have 
explained. In the second column, fourth 
line, the author has: “M = bending mo- 
ment; 7 = twisting moment;” and in the 
third column, third line, he says: “Let a 
solid shaft be designed to stand a twisting 
moment of 3,000,000 inch-pounds and a 
bending moment of 2,500,000 inch-pounds. 
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By referring to formula (2) we find that 
p M 3,000,000 a 2 
= 7 = 3 500,000 ™ 12 Now from 


2,500,000 


notation that should be a 
3,000,000 


833+. Which is it? A.—There is an 
obvious error. If the fraction be inverted 
the correct value of P will be given, but 
this would change all that follows. As the 
example is for illustration only, the values 
of M and T shouid be inverted; that is, 


the 


make M = 3,000,000 and 7 = 2,500,000, 
when the determinations will be correct 
and the value of the illustration will be 


preserved. 





Personal. 

Dr. J. T. Nicholson, professor of me 
chanical engineering at McGill University, 
Montreal, has accepted the appointment of 
head of the mechanical and electrical en- 
gineering departments of the New Muni- 
cipal Technical School, Manchester, Eng 





Obituary. 

James F. Putnam Rust, a first engineer 
of the United St tes navy during the civil 
war, died in this city April 3, eighty years 
old. He was born in Salem, Mass., and 
when a boy, went to sea with his father. 
He came to New York in 1837 and studied 
engineering. During the civil war he 
served on the “Agawam” with Admiral 
Dewey, who was then a lieutenant, and 
later he was on the “Osceola.” He lost 
his hearing in the war, and led a retired 
life after. 

Thomas Farrell, at one time a partner 
of John Roach, the shipbuilder, died in 
Brooklyn April 5, seventy-four years old. 
Mr. Farrell was born in Ireland, and came 
to the United States when ten years old 
When twenty-four he became the partner 
of John Roach, and together they started 
the Aetna Iron Works, in this city. The 
partnership was dissolved four years later, 
and Mr. Farrell started a brass foundry 
in Brooklyn, which he continued until his 
death. 

Felix Brown, the senior partner of the 
well-known pulley and shafting firm of 
A. & T. Brown, died at Elizabeth, N. J., 
April 6, seventy-three years old. Mr. 
Brown was a native of Belgium (although 
his father was an Englishman), and 
came to this country half a century ago, 
working first at the Morgan Iron Works, 
in this city. Mr. Brown and his brother 
started in business with the help of Mr 
Morgan. The business prospered, and ten 
years ago the large works at Elizabeth, 
N. J., were built, employing over 300 men. 
The firm for the last few years has con 
sisted of Mr. Brown and his two 
Mr. Brown invented a fog-horn, a machine 
for cutting block sugar and other devices 


sons. 


extensively used. 

F. C. Weir, president and general man- 
ager of the Weir Frog Company, of Cin- 
cinnati, who died recently, was a mechanic 
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of unusually wide experience. He was 
born in Oxford, Conn., in 1832, and en- 
tered the New Haven Railroad shops in 
1849. He soon became a locomotive engi- 
neer on the road, and later was a foreman 
of a shop department. In 1855 he went to 
Russia, and, under Ross Winans, was one 
of the engineers in the construction of 
the line from St. Petersburg to Moscow. 
He was general manager of the St Peters- 
burg division several years, and returned 
to the United States in 1863. He became 
interested in the manufacture of railroad 
frogs in 1872, and invented many frogs, 
switches and crossings, and machines for 
making them. The Weir Frog Company 
was organized in 1883, and Mr. Weir gave 
the business his entire personal attention 
for several years, thoroughly organizing 
and systematizing the manufacture and 
management. He was a member of the 
American Society of Civil Engineers and 
of several engineers’ clubs. 





Death of the English Engineer, 
Jeremiah Head. 

The eminent engineer, Jeremiah Head, 
who died at Hastings, England, March 10, 
in the fullness of his powers, was one of 
those who belong to no country but to the 
profession and the age. He was a co- 
worker with the leading engineers of the 
civilized world. We are indebted to our 
English contemporaries for very complete 
sketches of his career. He was born at 
Ipswich, England, in 1835, and received an 
excellent education through private schools 
up to sixteen years of age, when he was 
articled to Robert Stephenson for a term 
of five years. Three years of this time he 
spent in the pattern making and the ma- 
chine shops, and then he went into the 
drawing office. Before the conclusion of 
his term, and immediately after, he was 
designing compound engines with novel 
features, which were highly successful. 
Later he designed a steam plow which 
took the prize of the Royal Agricultural 
Society. Later Mr. Head was manager of 
the works of John Fowler & Co., at Leeds. 
In 1863 he founded the firm of Fox, Head 
& Co., constructing and operating the 
Newport Rolling Mills, employing 600 men 
and producing 400 tons of finished iron 
per week. For several years an industrial 
partnership existed here between the em- 
ployers and the men, with most pleasant 
results. In 1885 the firm was dissolved, 
and Mr. Head was occupied with larger 
interests. The Bousfield Iron Works were 
laid out by him and those of the New 
British Iron Company, at Birmingham. He 
was frequently in Norway, and visited 
Spain several times as an engineer. He 
was in the United States ten times, and 
soon became impressed with American 
methods, and he contributed to the so- 
cieties various papers upon American prac- 
tice and American resources and oppor- 
tunities. Several of his visits to this coun- 
try were in the interest of the Otis Steel 
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Company, of which he was consulting en- 
gineer, and his efforts transformed the 
concern from a financial failure to a prom- 
ising success. He was also engaged as 
consulting engineer of several other large 
American undertakings in which English 
capital was involved. Mr. Head was in 
frequent requisition as an arbiter, and 
settled disputes between workmen and em- 
ployers to the satisfaction and profit of all 
concerned. He was a fluent speaker and 
had a ready pen, and his contributions 
added largely to the value of the proceed- 
ings of the institutions. He was president 
of the Institution of Mechanical Engi- 
neers in 1885-86; was an original, or, as 
we would say, a charter member of the 
Iron and Steel Institute; a member also 
of the Institution of Civil Engineers, and 
of various other organizations. 





Meeting of the Junior Members of 
The American Society of Me- 
chanical Engineers—Liquid 
Air and Mr. Tripler. 


A meeting of the recently inaugurated 
Association of Junior Members of the 
American Society of Mechanical Engi- 
neers was held at the house of the society 
on the evening of April 6. The announce- 
ment that the topic of the evening was to 
be liquid air was sufficient to secure a large 
attendance. There were a great many 
who were unable to obtain seats in the 
hall, and there was a large attendance of 
ladies in the balcony and library. Mr. 
Bert C. Ball presided at the meeting, the 
principal feature of which was the presen- 
tation by Mr. Arthur L. Rice, a junior 
member of the society and instructor in 
applied electricity at the Pratt Institute, 
Brooklyn, of a paper or address upon “The 
Liquefaction of Gases, with Special Refer- 
ence to the Production of Liquid Air.” 

The paper was unusually able and com- 
plete; but as it embraced practically noth- 
ing but what is already a matter of record, 
it is not necessary for us here to attempt 
even a summary of it. First was given a 
historical sketch of the various attempts to 
liquefy the gases, and of the development 
of means and methods, with the successive 
liquefaction of one gas after another, until 
finally all were conquered. Then the 
theory of liquefaction was gone into, with 
an explanation of the essential conditions 
to cause liquefaction, and without whose 
concurrence liquefaction is impossible. The 
liquefaction of a gas is of course accom- 
plished, as we all know now, by subjecting 
it to high pressure and low temperature 
at the same time. In the earlier attempts 
at liquefaction it was the pressure rather 
than the low temperature which was most 
insisted upon, and some of the more easily 
condensable gases were liquefied without 
giving much attention to the temperature. 
Later study of the subject, however, 
brought scientists to recognize that tem- 
perature and not pressure is the really im- 
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perative condition in liquefaction. There 
is for each gas a critical temperature above 
which liquefaction is impossible. If a tem- 
perature is not secured at least as low or 
below this critical point, the gas may be 
subjected to a pressure which will bring it 
to a density considerably greater than its 
liquid, and still it will not liquefy, but will 
remain a gas with all the physical charac- 
teristics of a gas. The critical tempera- 
tures for the different gases are all known 
and have been tabulated. The bar to the 
liquefaction of air and a few of the more 
refractory gases has been, until recent 
years, in the impossibility of securing the 
sufficiently low temperature. In the com- 
pression and expansion of a gas or of air, 
its temperature is raised by the one opera- 
tion and lowered by the other, the changes 
of temperature which it is possible to thus 
effect being considerable. This simple fact 
has latterly been taken advantage of to 
secure temperatures far below anything 
before attained, and the liquefaction of air, 
and even of hydrogen, has become a simple 
operation. Air is made to successively 
cool other portions of air, each much 
smaller in volume than the preceding, until 
the critical temperature is passed and the 
air is liquefied. Air cooling air, like dia- 
mond cutting diamond, accomplishes the 
otherwise impossible. 

The development and application of this 
idea seems to have gone on nearly simul- 
taneously on both sides of the ocean. To 
Mr. Tripler belongs the credit of having 
produced liquid air in large quantities, but 
from the other side alone we get reliable 
information as to the cost of production. 
The air is compressed to a gage pressure 
of 2,000 to 2,500 pounds, and of the total 
volume of air compressed only one-twen- 
tieth of it appears as liquid air, while nine- 
teen-twentieths of it is dispersed in the 
operation of cooling. One quart of liquid 
air is produced per hour by the expendi- 
ture of three horse-power. Mr. Tripler is 
said to be able to produce with his plant 
about four gallons per hour. [The steam 
end of Mr. Tripler’s compressor develops 
50 horse-power or more, according to the 
speed at which it is run.—Ed.] 

The paper finally gave a brief computa- 
tion of the possibilities of developing power 
from liquid air, and showed that a pound 
of liquid air would not produce as much 
power as a pound of steam. Not the slight- 
est reference was made in the paper to the 
claims attributed to Mr. Tripler as to the 
production of liquid air and its prospec- 
tive use for general power development. 

At the conclusion of the reading of the 
paper, Mr. F. E. Frothingham, also a 
junior member of the society, relieved Mr. 
Rice, and proceeded to give an exhibition 
of the properties of liquid air, a consider- 
able quantity of the liquid having been 
supplied by Mr. Tripler. Nothing was 
shown which has not been previously de- 
scribed and which should not be well 
known to our readers, so that it is not 
necessary to offer any description. The 








April 13, 1899. 


exhibition was of course watched with 
keen interest by ali present. 

There had been no intimation that Mr. 
Tripler would be present at the meeting, 
but at the conclusion of the experiments 
Prof. Hutton announced that Mr. Tripler 
was in the back of the hall and requested 
him to step forward, so that the audience 
might have the pleasure of at least seeing 
him. Mr. Tripler immediately came for- 
ward, and we reproduce his remarks as 
reported by the official stenographer of 
the society. Mr. Tripler, it must bé re- 
membered, is more familiar with liquid 
air than any other living man, and he 
handles it with a facility and freedom 
quite in contrast with the ways of others, 
and his remarks were made while dabbling 
in and playing with the air and moving 
about the platform, so that it must be un- 
derstood that his words were entirely off- 
hand and informal: 

Mr. Tripler—I do not know that I can 
add anything to what the young gentle- 
men have done. Of course it is the cold- 
est thing in the world at present. There 
are some little things that our friends have 
not shown us. If I should throw some 
water up, it would fall down and wet the 
carpet. If I throw this up—listen to it— 
it falls like lead. I am just going to talk 
two or three minutes about this. They 
ask what the use of it is. What are you 
going to do with it? Are you going to 
put it in cans, carry it around, freeze ice- 
boxes, and make ice? No. There is more 
cold in a piece of ice than there is in that. 
It is very much like an electric light, an 
arc light, which is the most intense heat 
in the world; but you would not heat a 
room with it. But if this air is used over 
and over again, as ammonia is used in 
ammonia machines, then you have a cold 
that nothing can resist except hydrogen, 
which, of course, you know. There have 
been a good many pretty wild statements 
about this air. They are only wild because 
we do not know anything about it. Prof. 
Chandler the other night said we are down 
in a temperature and in conditions that we 
know nothing about. it has been my privi- 
lege in fussing around in the different 
branches of natural science to strike on to 
this thing. They want to know how I did 
it. I did not do it by dropping into it. I 
did it by hard work, sitting up nights, 
ruined my eyes, and all that sort of thing. 

There was a remark made in a paper 
that has troubled the scientists, and I have 
got more letters, and more people have 
talked to me about it, from all over the 
country than you would readily believe. 
The remark was that I can make 10 gal- 
lons out of 3 gallons. I am talking here 
before an intelligent audience composed 
largely of engineers, and I can say that 
not only can I make 3 gallons, but I can 
make 500 gallons. Three gallons is 
enough to run an engine. These young 
gentlemen here this evening have shown 
you that you can condense this air the 


same as you can water. It is only a mat- 
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ter of temperature. Liquid air is simply 
the air in this room with the heat taken 
out of it. If I can find something that 
will take the heat out of this room, I have 
got liquid air. It is not necessary to have 
ponderous engines to make cold. Nature 
does not use any ponderous condensing 
engines, but she makes more cold than we 
know anything about. This stuff in Nat- 
ure’s laboratory would be solid. All we 
have got to do is to go twenty miles up in 
the air, and take that with us, if we could, 
and that would be solid. I can take that 
in my laboratory and freeze it solid. I 
can take the air in this room and condense 
it and run it down in a stream. Now, if 
we take our 3 gallons of air and charge 
a suitable piece of machinery and use that 
3 gallons over and over again, I see no 
reason why we should not make 1o gal- 
lons or 100 gallons, as long as we use that 
power for making liquid air. I use steam 
at present for making liquid air. We take 
100 pounds of ammonia in an ice machine, 
and we use the ammonia over and over 
again, and we make ice, make cold. Now 
if we wanted to condense ammonia instead 
of making ice, you would not think any- 
thing if I told you I could condense 500 
gallons or pounds of ammonia, because 
you know of it; but you do not know any- 
thing about this thing; that is the trouble. 
There are several points I would like to 
speak about in relation to this. I would 
like to show you some other experiments, 
but the things up here are all broken. I 
will put some air right in this, and see how 
it boils. It is boiling from the heat of the 
jar. If I put this inside the other when 
they are both boiling, the inner liquid will 
stop boiling. I will cool off the end of this 
tube. I put it in there. The tube is still 
hot. We will have a sort of storm. Now 
the heat that was in that water has gone 
into that liquid and driven it up into the 
air, and we have the ice here at the bot- 
tom. It is very cold ice, too. So you see 
there is power in the water. Now, if you 
want to ask me questions, I am willing to 
answer them. 

The Chairman—We would be very glad 
to have any discussion or any questions on 
this subject. 

Mr. Tripler—I think you better not ask 
me any questions. I think the 3 gallons 
and the 7 gallons, and the 5 gallons and 
the 10 gallons, you know, I think that is 
enough for anyone to think of in onenight. 
I am much obliged to you. (Applause.) 





United States’ Trade With Russia. 


Apropos of an article that appeared in 
a recent issue of this paper, regarding the 
proposed exposition of American manu- 
factures to be held in St. Petersburg, 
Russia, it is interesting to note that the 
Minister of Finance of that country has 
issued an order to the effect that. Amer- 
ican productions intended for exposition 
purposes will be admitted free, upon the 
condition that a sum corresponding to the 
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amount of the duties on the products be 
deposited as a guarantee. This sum will 
be returned in case the production in 
question shall be exported within a certain 
time. 

Notwithstanding the rapid progress 
Russia is making in the establishment of 
manufactories, which are being encouraged 
by the government, she is not able to keep 
pace with the increased demand for loco- 
motives, elevators, electrical apparatus 
and supplies, wood-working machinery, 
heavy ordnance and machinery, as well as 
in other lines in which our supremacy is 
unquestioned. Russia offers such a rich 
field for investment and profitable trade 
that our manufacturers should study the 
market and methods of doing business. 
The, Russian railway and manufacturing 
systems are now in their infancy, and there 
will be for years a constant demand for 
car material, railroad machinery, etc. 

There is a general desire on the part of 
Russian dealers to make connections with 
American manufacturers, provided this 
can be done advantageously. The Russians 
have respect and admiration for the in- 
ventive genius of the Americans, and, 
while conservative, they are always willing 
and anxious to look into new inventions 
from the United States. However, Rus 
sian agents object to dealing through an 
agent in London or Hamburg, and very 
much prefer to deal directly with the 
home company. It is absolutely necessary 
that United States exporters should keep 
abreast with the new and more exacting 
requirements of trade. The Germans are 
constantly studying the Russian market, 
and manufacture articles in the style and 
manner they find specially adapted to the 
wants of the buyers of that country. This 
has been a big factor in Germany’s ex- 
port trade. 

It is gratifying, however, to know that 
the commercial relations between the 
Russians and the people of the United 
States were never so friendly or strong as 
to-day, and they ar®é growing closer each 
year, by reason of better acquaintance and 
largely increased business relations 

A. F. T 





Prizes for Suggestions in Manu- 
facture. 


We have before this called attention to 
the original, unique and uniquely success- 
ful methods in operation at the works of 


the National Cash Register Company, 
Dayton, Ohio. One of the incidents pe- 
culiar to this concern occurred at the 


Dayton Opera House on the evening of 
March 13. This was the semi-annual dis 
tribution of cash prizes to employees of the 
company for suggestions embodying im 
provements in the machines made by the 
company, or in the means and methods of 
their manufacture. The occasion was a 
highly festive one, and was conducted in 
most liberal style throughout. Speeches 
were made by President John H. Patter- 
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son, Vice-President Frank J. Patterson, 
by George S. Green, the winner of the first 
prize, and by several others; the speeches 
as reported being all of high merit. Re- 
freshments were served to the entire audi- 
ence in their seats by a large corps of 
colored waiters. The band of the com- 
pany furnished lively music; there were 


also singing and a stereopticon exhibition. 


These semi-annual distributions of 
prizes for suggestions are a permanent 
feature and original with this company. 
During the six months 1,200 suggestions 
had been offered, and prizes amounting to 
over $600 in gold were given to fifty sug- 
gestors; the highest prize awarded being 
$50, then, successively, $40, $30, $25, $20, 
fifteen of $15, fifteen of $10 and fifteen of 
$5. The suggestions were permitted to 
relate to improvement in cash registers, 
tools, machinery, systems employed, or to 
the general management of the business. 
The range of the suggestions actually of- 
fered may be gathered from an enumera- 
tion of a few of those to which prizes 
were awarded. The winning suggestions 
were all enumerated and each illustrated 
by half-tone in the “N. C. R.,” published 
by the company. 

First Prize,‘$50; George S. Green, No. 
35 Assembling Department.—(1) Check- 
printing attachment on No. 35 tape-printer. 
While this may not be adopted for some 
time, it has immediate value from a patent 
standpoint. (2) Roller indicator to indi- 
cate characters represented by special keys 
used in connection with No. 35 tape- 
printer. 

Fifth Prize, $20; John Gelzenlichter, 
No. 2 Experimental Room.—(1) Abandon 
No. 35 counter turn-back rocking-frame 
and use instead a positive pawl and cam. 
The rocking-frame sometimes became bent 
and caused the counter to add incorrectly. 
(2) Improve No. 35 counter operating- 
arm by making it in two pieces. 

No. 12 ($15). H. C. Clevenger, Treas- 
urer’s Office.—An improved system of fil- 
ing closed customers’ .accounts. 

No. 16 ($15). D. M. Zile, Packing 
Room.—Use different packing-cases for 
certain registers to save weight; also other 
suggestions. 

No. 21 ($10). Clarke Sullivan, Adver- 
tising Department.—Improve the form of 
letter sent by the treasurer to a user who 
has paid. for his register. The form used 
heretofore has been stereotyped and in- 
direct. 

No. 33 ($10). J. Burnett, Mill Depart- 
ment.—Punch instead of mill spring-catch 
in No. 35 counter-turn-back pawl. 

No. 38 ($5). J. H. Best, Mechanical 
Inspector, London, England.—Use larger 
screw in No. 35 coin-displayer lever to 
avoid trouble caused by the old screw 
working out. 

No. 39 ($5). W. J. Wells, Stock De- 
partment.—How to use a large number of 
abandoned screws, and thus avoid scrap- 
ping them. 

No. 40 ($5). E. E. Marshall, Foundry. 
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—Called attention to the advantage of re- 
bate in purchasing internal-revenue stamps 
in large quantities. 

No. 49 ($5). Miss Minnie Stauffer, 
Stockkeeper.—How to use a quantity of 
old-style special-counter turn-back shafts, 
and thus avoid scrapping them. 

The address of the president of the 
company upon this occasion is well worth 
reproducing in full, not merely for the in- 
formation and suggestion embodied, but 
also and especially for the tone of it, and 
for the evidence it carries of the cordial 
relations existing between employers and 
employees. We append a few extracts: 

“I feel that there is no audience in the 
world that understands what I say so well 
as this audienee. When before other audi- 
ence I feel that I am first called upon to 
prove our character; to prove that our or- 
ganization has ability, and that it has 
honesty. But I think that part can be left 
out of our program on occasions like to- 
night. Your honesty and your ability have 
been proved to us, and I think that you 
believe that our honesty and our ability 
have been proved to you on more than one 
occasion. We appeal to you from the 
rostrum and through the ‘N. C. R.,’ and 
you respond to all our suggestions. When 
the battle is raging at the front and the 
shells and shot are flying thick all around 
us; when false conspiracy suits are fired 
at us; when lying advertisements are pub- 
lished maligning our character, then we 
look back through the din and smoke of 
the firing-line and nothing cheers us so 
much as the loyal banner which you have 
raised on more than one occasion: ‘Our 
Company: May it always be right; but, 
right or wrong, our Company!’ 

“The American people are progressing 
through inventions. To handicap the spirit 
of invention is to handicap the progress of 
the world. Improved machinery makes 
men dear and their product cheap. 

“Now as to suggestions. What has this 
noble band of thinkers done? They have 
done what we requested—exercised their 
brains, made suggestions; and in doing 
that they have made themselves intellectu- 
ally stronger. Men’s muscles become weak 
without exercise; so do their brains. 
“Not long ago a woman said to me, 
‘There is danger of my husband being dis- 
missed from his department.’ Then she 
showed me five letters. I read them. They 
were testimonials to this man for having 
made five good suggestions. I said to 
her: ‘You don’t care for these; I will put 
them in my pocket.’ She answered: ‘Oh, 
no, please don’t take them; I would not 
take anything for them, because if my hus- 
band is discharged he can take them to 
some other place and get a splendid posi- 
tion.’ I said to her: ‘We will see that 
your husband is well cared for. Now 
that man is the first-prize winner to-night. 


“During the last six months there were 
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twelve hundred suggestions made. Nearly 
half of our people made suggestions, and 
yet more than half of us are still in the 
grand-stand! Now let us see if we can- 
not all get down and enter the race for the 
coming six months. The entry is open 
until July 1. There is plenty of time. Let 
us all make an earnest effort—not only for 
ourselves and for the company, but for 
humanity. Let us make an example for 
every concern in the world. Please come 
down from the grand-stand and join in 
the race! You will feel better and will 
do more good—not only to yourself, but 
by your example you will induce others to 
join in also. 

“You will be surprised to learn that be- 
cause of the suggestions made by our peo- 
ple here the manufacturers of the United 
States have thrown open opportunities for 
15,000 people to make suggestions. Think 
how the idea is growing. 

“T hold in my hand a little paper, the 
outcome of a talk made in London. Some 
person attending a lecture which I made 
there said to me: ‘How do you get your 
pay? There is nobody in this audience 
going to buy a cash register.’ I said: ‘If 
there is one man in this audience who em- 
ploys a few hundred men, and who will 
take home our ideas and put them into 
practice in his business, the good that he 
will do those men will repay me one hun- 
dred times for the evening spent in giving 
this lecture.’ 

“T did not know that Mr. Eastman, the 
president of the Eastman Kodak Company, 
was present. After the lecture he came 
to me and said: ‘You have inspired me 
with new thoughts. I am going to put 
into practice some of the things you say 
you are doing at home, and I will see in a 
few years what I have accomplished.’ To- 
day we have this little bulletin from the 
Eastman Company. It gives a list of 
twenty prize-winners for best suggestions. 

“One man who earned a prize suggested 
that they put a disinfectant with the saw- 
dust they used in sweeping up the floor. 
Now that is something that is within reach 
of everybody. There are suggestions of 
how to make kodaks a little cheaper, a 
little better, and so on—a long list of them. 

“And when Mr. Eastman speaks of our 
company he does not speak of my brother 
and myself. He speaks of every person 
within hearing of my voice and of our 
agents clear over in Australia. They are 
the people who are doing this great work. 
It is-not the officers and the capitalists 
who are doing this; it is the people who 
are making this company. 

“Tt is what you do. If we were to ap- 
peal to you to give suggestions and you 
did not respond, what could we do? You 
are the mainstay of the institution. There 
are sixteen hundred of you, and very few 
of us. So that all the compliments that 
are given to me abroad, and here, are not 
for me personally, but for the people I 
represent. I always say: ‘They are the 
people who deserve your thanks; they are 
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the people who have done and are doing 
this. We all work together as one great 
automatic machine.’ This is what the 
Eastman Company says: 

“*We regard the month just past as 
having recorded another step in the ad- 
vancement of our concern and care for 
our employees. The young women’s din- 
ing-room has been made more comfor- 
table, and a competent cook has now been 
placed in charge of it. Employees are 
now enabled to get luncheon daily, and it 
is very pleasant to note the increase in the 
number of employees who are availing 
themselves of this advantage. We believe 
it will take but a short time to convince 
all of the good health and advantages to 
be derived from this. We hope soon to 
be able to announce the opening of a 
men’s dining-room.’ 

“The suggestion scheme has been in use 
at Kodak Park under the direction of 
their general manager. During the year 
1898 they received 579 suggestions—579 
minds made _ brighter—579 inventors 
thanked—579 people on the way to the 
Patent Office. Three hundred and twenty- 
two of these ideas, or over 55 per cent., 
were adopted, with sixteen still under con- 
sideration. Sixty-two prizes were awarded. 
We understand the system has given ex- 
cellent results at Kodak Park and proven 
highly satisfactory. Here is another com- 
pany. Mr. Eastman says: 

“*We understand that the Baush & 
Lomb Optical Company, Rochester, em- 
ploying many people, are considering the 
suggestion scheme, and will probably put 
it into operation in a week or two. The 
National Cash Register Company, of Day- 
ton, Ohio, employing 1,600 people, were 
the originators of this scheme. They put 
the system into effect, have had it in effect 
for years, and it has worked wonders in 
bringing the employees and employers to- 
gether and in keeping them together for 
the company’s :nd their own interests. 
They issue the first and fifteenth of each 
amonth a book for employees and employ- 
ers—a beautiful magazine entitled “The 
N. C. R.” It is full of information per- 
taining to cash registers, and is greatly ap- 
preciated by the large army of employees.’ 

“This is what I want to call your atten- 
tion to: ‘We take pleasure in giving the 
N. C. R. Company credit for our adoption 
of the suggestion scheme, and thank them 
for courtesies received. ” 





Handling Men. 

The following (which we _ reproduce 
from the “Clay Worker’), by Carl Neis, of 
Burlington, Iowa, was read at a conven- 
tion of brick and tile makers at Sioux 
City, Iowa, March 1. It of course refers 
to the running of brickyards,but common- 
sense is not out of place anywhere or 
“anywhen” : 

“To handle men successfully: Firstly, 
you must understand every detail of the 
business you undertake to run. You must 
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make rules to govern every department, 
and see that they are strictly enforced. 
Secondly, you must constantly be on guard 
to see that each one does his part cheer- 
fully. When you find that one has to be 
driven to do his part, let him go as soon 
as you can find one to fill his place. Po- 
litely tell him you wul have to do without 
nis services, pay him off, and not fuss with 
him, nor tell the other men why you let 
him go, for, if they are worth keeping, 
they will know as well as you what was 
the cause. 

“If a man wants to quit you, never 
argue with him to stay. Be ready at all 
times, if necessary, io part with the best 
man you have. Pay him off at once, be 
cheerful to him, give him your best wishes, 
and, if he is a desirable man, tell him if 
ever he should want a job from you in the 
future he would be welcome. This has a 
good effect on the rest of the men, for the 
most worthless one knows the good ones; 
this teaches the gang a lesson, and at the 
same time leaves an open door for the 
good man to return. If he returns, which 
is often the case, he will be much more 
contented with you than he was at first, 
and will be, therefore, of more value to 
you. If you pay différent wages, always 
advance the old men to better pay. Never 
hire a new one for the better paying place 
if you have one that has satisfactorily 
filled a place for less pay, and you are 
satisfied that he can and will hold down 
the better-paying one. In this way you 
will encourage your men to stay with and 
by you, for they will all be looking for- 
ward ‘for something better,’ as they say, 
where, on the other hand, there will be 
no encouragement, and men will naturally 
feel like convicts in a penitentiary on life 
sentence—nothing to look forward to. No 
hope for anything better. Hope, gentle- 
men, take awayour hope, and where would 
the brick business and ourselves be ? 

“Do not discuss ‘your business with 
them. Do not show partiality. Have no 
pets. Be as pleasant to them as your sta- 
tion will permit; but, whatever you do, do 
not become ‘chummy’ with them; for as 
soon as you are their associate you have 
lost your control over them. 

“Meet all of your men off of the works 
as gentlemanly and as politely as possible. 
Many times you can accommodate and 
assist them outside of the works. Always 
be ready to help them in their trials of 
life, even if it should sometimes appear to 
you as unnecessary and unreasonable. In 
all of your intercourse with them be 
strictly honest and dignified. Have little 
to say, but what you say always make 
your word good. Often it becomes neces- 
sary to have them: work overtime. Never 
pinch them on time; better pay for a full 
hour, in case they work forty minutes, 
than to be reminded by them that they 
worked more than a half hour. Always 
pay as much as the best price for labor in 
your vicinity, for brickyard work is al- 
most as trying as any, and if you cannot 
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afford to do this, the sooner you close up 
your concern the better it will be for you. 
Have a certain time to pay, and pay at 
that time if you have to mortgage your 
cooking stove to raise the money, for noth- 
ing is more demoralizing than ‘pay day 
without pay.’ 

“One demoralizing thing amongst men 
is the confidential tattler—the fellow that 
is constantly on watch to find out things 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Gear Wheels, gear cutting, Grant; see p. 16. 

Caliper cat.free. E. G. Smith, Columbia, Pa. 

Forming lathes. Mer.Mach.T.Co.,Meriden,Ct. 

The Dutton Wet Twist Drill-Grinder is sold 
by the Garvin Machine Co., New York City. 

Light and fine mach’y to order; models and 
elec. work specialty. kL. O. Chase, Newark, N. J. 

Book “Dies and Diemaking,”’ price $1, post 
paid. J.L.Lucas,Proy.R. 1. Send for index sheet. 
Triple Expansion Gaskets” are 
the best for boilers. Randolph Brandt, °s 
Cortlandt st., New York. 

Wanted—"“American Machinist” October 22, 
icv6; will pay $1 for a perfect copy. Box 
231, AMERICAN MACHINIST. 

A machinist would like to hear of a good 
location for starting a general jobbing buasi- 
ness. Box 235, AMERICAN MACHINIST. 

Threads and gears: easy rules to cut any 
thread possible to be cut in the lathe, without 
algebra, sent to any address for 25c. by G. W. 
Dixon, Spring Lake, Mich. 

Bound volumes of “American Machinist” 
for 1893 and 1894, cloth, good condition, $3 
each: one of 1888, morocco, $4. “Volumes,” 
care AMERICAN MACHINIST. 

Best workmanship; reasonable charges ; 
watch, clock and other light machinery; send 
for samples of punch and die work. Waltham 
Machine Works, Waltham, Mass. 

Wanted—Manufactured machine-tool ap- 
pliance; West preferred; $35,000 ultimately 
required; improved staple article; big de- 
mand; good profit. Box 234, Amer. MacH. 

Improved feed water heater and condenser, 
saves 331-3 per cent. fuel; no pipes, un- 
rivalled; best testimonials; patent for sale 
or royalty. Box 233, AMERICAN MACHIN&:.%. 

Institutions retiring from business having 
machine tools, brass or wood working ma- 
chinery will find it to their interest to corres- 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
Co., 55-59 Woodbridge st., W., Detroit, Mich. 


Wants. 


Situations and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisement under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


Situations Wanted. 


First-class non-union pattern maker desires 
work. Address to Gustav Haag, 603 6th st., 
New York. 

Wanted—Position as foundry foreman, by 
a first-class man; can furnish best of refer- 
ences. Box 227, AMERICAN MACHINIST. 

Responsible position by electrical engineer 
of 15 years’ thorough experience, now drafts- 





“Brandt's 


man with leading machine builders. Box 224, 
AMERICAN MACHINIST. 
Salesman, technical education, some engi- 


neering experience, desires position on the 


(Continued on page 42.) 
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to tell you about his fellowmen. He is 
the most disgusting creature on earth. He 
is to be found everywhere, and the man- 
ager of a concern that listens to him is in 
hot water all the time. He is not in touch 
with his men, and therefore not successful. 
On the other hand, men often come 
with grievances, sometimes on reasonable 
grounds, but mostly imaginary; always 
give them a respectful hearing. Never act 
at once; tell them you will investigate and 
see what is in it and what can be done; 
but be sure and carry out your promise. 
In most cases they can be appeased, and 
to your benefit. Often men ask for some 
little thing of a trifling expense, which is 
of inestimable value to them in doing their 
part easier and better. Do it; in fact, ‘t 
is not only your duty, but greatly to your 
interest to do all in your power to make 
the mens’ tasks and burdens as easy as 
possible. I have seen brickyards, and their 
works, where no man could do a good 
day’s work; where there was good ma- 
chinery and appliances, but you could 
hardly take a step any place without 
danger to life or limb. This is the most 
important matter of all, and, I am sorry to 
say, receives the least attention. 

“Keep discipline and order. Weed out 
the unruly and worthless men and you will 
te able to manage successfully, and with 
ease to yourself and men, and with profit 
to the concern. Be gentle and honest, and 
if you know you are right, and occasion 
a.ises, be firm as a rock. Furnish them 
good tools, and see that all of them are 
always, not only in good order, but also 
in their proper places, so that you need 
rt look over the entire yard to find them. 
Have a place for every tool, and after 
being used insist that it must be put there. 
You can educate your men to keep order 
or disorder, it lies with yourself. Take 
your choice. I have no sympathy for a 
manager that complains about a worthless 
gang of men, for it is always what he 
made it. It is true, workmen in brickyards 
are not angels, but in the’ hereafter I 
imagine some of them will be entitled to 
as large wings and as fine harps as their 
employers.” 





Technical Publications. 


“Roof Framing Made Easy.” By O. B. 
Maginnis. Fifty-two 6xg-inch pages, 
with 76 illustrations. Published by the 
author. 


This is not a treatise on the strength of 
roofs, but on the methods of laying out 
the framing of the miscellaneous and com- 
plicated roofs used so largely in present- 
day building construction. The methods 
are those of applied descriptive geometry. 
The author is obviously at home with his 
work, and his descriptions are correspond- 
ingly clear and to the point. For appren- 
tice carpenters, and for many carpenters 
who are no longer apprentices, the book 
wil be found full of instruction. 





Situations Wanted—Cont’d. 


road; small guarantee and commission. Box 
226, AMERICAN MACHINIST. 

Brass foundry foreman wants sition ; 
good handler of help; mixes all classes ot 
metals, light or heavy castings, manufactur- 
ing or jobbing. Box 225, AmMmpr. MACHINIST. 

Machine designer, experienced as head 
draftsman, wishes to change; specialties, in- 
terchangeable and automatic machinery ; shop 
and good general experience. Box 237, AMER- 
ICAN MACHINIST. 

Swiss-French machinist, general foreman, 
16 years in America, 10 years’ experience 
building automatic machines, wants » take 
machinery to World’s Fair; worked 5 years 
in Paris. Address Swiss, care AMER. MACH. 

Wanted—Position in a machine tool build- 
ing open by a live, energetic man of cor- 


rect habits, who has had 8 years’ ractical ex- 
perience in a first-class shop and 6 years’ com- 
mercial experience; understands modern 


methods and handling of men; good manager 
of shop or office, also close buyer ; best of 
references; Eastern States preferred. Box 
228, AMERICAN MACHINIST. 


Help Wanted. 


Wanted—All-round gear-cutting man for 
Boston shop; also man for office; give full 
particulars. Address “Gear,” AMER. MACH. 

Wanted—Assistant draftsman, experienced 
on machine tools; state qualifications, refer- 
ence and salary expected. The Bickford Drill 
& Tool Co., Cincinnati, Ohio. 

Wanted—First-class machine-shop foreman 
for engine shop, located in the East, building 
Corliss and high-speed engines. Address Box 
239, AMERICAN MACHINIST. 

Wanted—Draftsman for tools, jigs, etc., in 
a situated in small N. E. town; give ex- 

rience, salary wanted and references. Box 
O58, AMERICAN MACHINIST. 

Wanted—A first-class lathe hand, familiar 
with re press cylinder work ; —_ gen- 
eral machinists. Address, stating e and 
qualifications, Teuton Locomotive M: g. Co., 
Taunton, Mass. 

Wanted—Competent mining mechanical en- 
gineer, understands underground workings; 
handle men; capable mechanical man. Ad- 
dress, with experience, salary, age, Box 223, 
AMERICAN MACHINIST. 


CLEVELAND GEAR WORKS 


W. R. SAWYER, Lessee. 


86 Seneca Street, 
CLEVELAND, OHIO. 


Gear Wheels and 
Gear 
Cutting 


Of all descriptions. 
Get Our Prices. 












Machinists wanted by engine builder lo- 
eated in the neighborhood of New York; 
skilled men only, to work on all-night gang; 
write concerning ability and pay expected. 
Address Box 230, AMBRICAN MACHINIST. 


Wanted—Foreman for machine shop build- 
ing machine tools, hydraulic and general ma- 
chinery ; ge full particulars as to experi- 
ence as foreman, age and salary expected. 
Address Box 236, AMERICAN MACHINIST. 


Draftsman wanted by a manufacturing estab- 
lishment located about one hour from New 
York City; applicant must be familiar with 
steam engine designing; state experience and 
pay required. Address Box 229, AMBR. MACH. 


Wanted—A young man as general foreman 
or assistant superintendent of a factory manu- 
facturing high- grade machine tools; a good 
opportunity for the right man; none n ap- 
ply unless thoroughly familiar with up-to-date 
machine-shop practice and understand the 
making of jigs and special fixtures for the 
rapid production of work; must also know 
how to handle men to the best advantage; a 
man of liberal education preferred ; give fully 


experience, references and salary expected, 
also state age. Address Box 232, AMERICAN 
MACHINIST. 





The CROSS OIL FILTER 


actually reduces oil bills 
50% or more. t on 
: Ca 3 to 


gals. per “Used 
Hg 5 coal eda, Festimo- 
firms © 


in every field of x 


nials fromthe 
THE BURT MFG. CO. 
AKRON, OHIO, U.S.A. 
Business Established 9 Years. 
Largest Manufacturers of Oil Filters in the World. 
OU CAN’T 
LOSE 


an education, but you can obtain one which will 
qualify you for a better position and higher tay if you 
will devote some of your spare time to study at home 
at a cost so low _ you will not feel the outlay. 
Courses by mail i 

Mechanical, Steam and Electrical Repaserieg, 

Mechanical’ Drawing and Machine Design 

Best Text Books and Drawing Plates ree. 
Seven years of experience in teaching by correspon- 
dence. Write for our illustrated circular T, sample 
pages of text books, drawing plate, and booklet of 
etters from students all over the world. 


The United Correspondence Schools, 
154, 156, 158 Fifth Ave., New York. 























Never Sold for Less than $7.00. 


Our Cash Offer $2.50. 


LITTLE GIANT UPRIGHT DRILL PRESS. 


Stands 15 inches high. Suitable for drilling electrotypes, light hardware and other work requiring quick speed. 
For 60 cents extra we include 1 set twist drills 1-16 in. to 3-16 in., or send 2c. stamp for 
list 1834, showing how you can save up to so per cent. on tools you use. 


THE FRASSE COMPANY, 


17 Warren Street, 


NEW YORK. 


Will Move to 38 Cortiandt Street, on May 1, 1899. 





-T'WO LATHES ON ONE BED... 











McCabe’s 
Double-Spindle 
Lathe 


Combines TWO Lathes in ONE 
26-in. SWING for ordinary work 
AND 44-in. SWING TRIPLE- 
GEARED, for heavy work. 


Send for Catalog and find out 
more about it. 


J. J. McCABE, 
14 Dey St. NEW YORK 
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Hendey Machine Co. 


TORRINGTON, CONN. 





This Company is the sole owner of Letters Patents Nos. 
470,591, 519,294 and 549,006, granted to W. P. Norton for 
Improvements in Engine Lathes. 

We take this method of notifying the public that we have 
already commenced suit against infringers of these patents, and 
that.should it be found necessary to the protection of our rights, 
additional suits will be brought against manufacturers, vendors 
and users of infringing lathes. 














The merits of these improvements have been widely recog- 
nized and have been wantonly copied. We shall take vigorous 
steps to protect our own. 


The Hendey Machine Co., 


TORRINGTON, CONN. 


AGENTS FOR THE PACIFIC COAST: 
Pacific Tool and Supply Co., San Francisco, Cal. J. W. Cregar, Philadelphia Bourse Exhibition. 


EUROPEAN AGENTS: 
Schuchardt & Schutte, Berlin, Vienna, Brussels. Chas. Churchill & Co., London and Birmingham, England 
Adolph Janssens, Paris, France. 











They are now taking indicator cards 
from oarsmen. An indicator invented by 
C. M. Allen, of the Worcester Polytechnic 
Institute, is used by the Yale ’Varsity 
crew to automatically record the pull on 
the oar at all points of the stroke. 





On May 8 at Madison Square Garden, 
this city, an electrical exhibition is to be 
opened, one feature of which is to be a 
inven- 


special exhibition of and 


tions, by which inventors may be able to 


patents 


show their models to those interested at 
very little cost 





In Russia new machine building com- 
panies are continually being formed, and 
latest reports announce the erection of a 
Kepiguan, 
machinery, one at 


large boiler-making shop at 
two plants to build 
Odessa and the other at Reval, and a pipe 
foundry at Tschenstekov, Poland. The 
combined capital of these four companies 
amounts to over $2,000,000. 





We have 
Philadelphia Exposition, to be held from 
September 14 to November 30, 1899, which 
has for its object the development and ex- 
pansion of American manufactures and 
the export trade of the United States. The 
exposition will be held under the joint 
auspices of the Philadelphia Commercial 
Museum and the Franklin Institute. 


received prospectus of the 





A press despatch of the 5th inst. an- 
nounces a strike in the Government ar- 
senal at Rock Island by one hundred and 
fifty machinists. The cause given is dis- 
satisfaction with the wages and with the 
workshop rules. 
received communications 
ployed there complaining of some of the 
regulations and especially of the arbitrary 


Several months ago we 


from men em- 


bearing and actions of some of the officers 
in charge. It was predicted at that time 
that trouble would sooner or later result 
from the conditions 





Manufacturers. 


At Cambridge, Vt., an 
erected to Thorp’s mill. 

Joseph Bird is contemplating the erection 
of a new factory building at Philadelphia, Pa. 

The Hartley Silk Manufacturing Company, 
of Alburtis, Pa., will build and operate a mill 
at Topton, Pa. 

The Griffin Manufacturing Company, of 
Griffin, Ga., contemplates the erection of addi- 
tional buildings. 

The Norris Manufacturing Company, of 
Giens Falis, N. Y., contemplate the erection 
of a new factory. 

Garth & Co.'s big iron foundry, Montreal, 
Canada, was destroyed by fire on the 6th inst. 
The loss is about $150,000. 

At West Point, Ga., the Lanette Cotton 
Mill Company, of which Mr. L. Lanier is 
president, will erect a new mill. It is to cost 
almost $600,000. 

Contractors J. E. & A. L. Pennock are ask- 
ing estimates for the erection of a one-story 
silk factory, together with boiler and engine 
house, 236 by 200 feet, for the Norfolk Silk 
Company, of Norfolk, Va. 

The Sterlingworth Railway 


addition is to be 


Supply Com- 
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pany, Easton, Pa., recently purchased a large 
tract of land adjoining its property, on which 
several buildings will be erected. When com- 
pleted the enlarged plant will give employ- 
ment to several hundred additional hands. 

The Greenwood Planting & Manufacturing 
Company has beén organized at Houma, La., 
and a sugar refinery will be erected. The in- 
corporators are: Lucius F. Suthon, president ; 
Vv. H. Kyle, vice-president ; H. P. Berger, sec- 
retary and treasurer; A. Blum, Emile Daigle 
and Peter Berger. 

The Reeves Pulley Company, Columbus, 
Ind., is erecting an addition 56x96, three 
stories high, to its factory for the building 
of the speed-varying countershaft manufac- 
tured by them, which was illustrated in this 
journal some time ago. This addition will be 
of mvedern construction. 


Contracts were let recently to Drake & 
Stratton, for constructing the foundations for 
the new continuous mills which will be built 
by Jones & Laughiins, between Thirtieth and 
Thirty-third streets, South Side, Pittsburgh, 
Pa. The contract will amount to about $200.,- 
000, and will give empleyment to about 150 
men all summer. 

Mr. F. C. Sayles, a capitalist of Pawtucket. 
R. L, has obtained control of the plant of 
the Marine Machine & Conveyor Company, at 
Warren, R. I. The plant has at various times 
been In the hands of the Mechanics Machine 
Company, the Chase Patent Elevator Com- 
pany (of Fall ff¥er, Mass.), the Warren 
Steam Steerer & Elevator Company, since the 
first building was put up, about twenty-seven 
years ago. Mr. Sayles will employ a consid- 
erable number of hands on tentering and 
other textile macHinery, and as a number of 
patents are said to have passed as a part of 
the assets of the 6ld company, very probably 
the manufacturé of ship machinery will be 
continued and bulldings enlarged. 


New Catalogs. 


Reinhold Betterman, of Johnstown, Pa., 
sends us circular describing and illustrating 
an improved boiler-flue plug. An illustration 
showing how the plug should be adjusted is 
included, as is also a price list. The circular 
is standard size, 3144x6 inches. 


We have received from the Safety Emery 
Wheel Company, Springfield, Ohio, copy of 
1899 catalog illustrating and describing emery 
wheels and grinding machinery. The ma- 
chines described are of various styles, and 
the catalog is standard size, 6x9 inches. 





We have received from the “‘Unbreakable” 
Pulley & Mill Gearing Company, Limited. 
West Gorton, Manchester, England, circular 
illustrating end @escribing what is known as 
the equal-pressure friction clutch. The cir- 
cular contains detailed drawing showing the 
construction of the clutch. 


The Business Publishing Company, 32 La- 
fayette place, New York, send us a small cata- 
log of books for business men, the books rep- 
resented in this catalog having been selected 
with special reference to the needs of men 
who carry on commercial operations. Titles 
and brief descriptions are given of each book, 
and we understand the catalog will be sent to 
any address on application. 


The Wilkinson Manufacturing Company, of 
Philadelphia, has just issued a new catalog 
describifig and illustrating the Wilkinson 
automatic mechanical stoker, also engines 
and boilers. Sectional views of the stoker in 
position showing method of operation are in- 
cluded. The catalog also contains a number 
of testimonial! letters from users of the stoker. 
The catalog is 6%x9% inches, and we under- 
stand a copy will be sent to those interested 
upon application. 


76,800 DAILY PRODUCTION 
5 FACTORIES 








16 Governments 
85 %R.R., 70% U.S. Contracts 
70 % of Total Production of America 


FOR SALE ALL OVER THE WORLD. 
NICHOLSON FILE CO., Providence, &. i., U. &. A. 




















Be Gaim the Following Fenkins Bros.’ Valves. 


, ene “herefor ped weg = pe tanity ring out the Seat of the Valves. 
2. cons’ wearing ou at oO; ° 
ES Contain JENKINS SC, which is saitable for all Pressures of Steam, Oil 
Acids. 

4. The Easiest ired, and all parts Interchangeable. 

& Valve Tested before leaving the clory. 

6. GENUINE stamped with Trade 


Jenkins Brothers, New York, Philadelphia, Chicago, Boston. 





STEAM BOILER PRACTICE uiicn'tc FUELS river COMBUSTION 


AND THE ECONOMIC RESULTS OBTAINED WITH VARIOUS METHODS AND DEVICES. 


By Wa ter B. Snow, S.B., Member American Society of Mechanical Engineers. First Edition. First thousand 
x + 297 pages; 24 figures. 8vo. Cloth, $3.00. Order through your bookseller ; or copies will be 
Jorwarded, postpaid, by the publishers, on the receipt of the retail price. 


JOHN WILEY & SONS, 53 East 10th Street, New York City. 











NEXT TO A DIAMOND. 
The hardest thing in the world isa diamond. The next hardest is Carborundum. 


@arsorunoum 


does better work than emery or corundum because its extreme hardness makes it 
cut smoother and cleaner, as well as faster and without heating. Carborundum 
wheels, when properly selected, require no dressing to keep them fresh and sharp. 


THE CARBORUNDUM CO., NIAGARA FALLS, N.Y. 


“Sebastian” Lathes 


(13 and 15 inch swing). 
Beds Any Length Desired. 


High grade, modern lathes at a low price. 
Each lathe is provided with both screw and 
rod feeds, as well as power cross feed. 
Gears to cut all standard threads from 5 \o 
36 are furnished. ‘ . 

Workmanship, material and design are of 
the highest order. 

You can’t find anything better. 

We also make a specialty of Screw Cutting 
Foot Lathes. 


Sebastian Lathe Company, 


Sweden. 
AGENTS.—Selig, Sonnenthal ., London, nd. Jn. Tragardh & Co., Goteborg, 
E. Sonnenthal, Jr., an Cae. R.5S. ay & Zonen, Rotterdam, Hollaad. 





117 & 119 Culvert St. 
Cincinnati, Ohio. 





